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1. (q^ A ventage iouree with waveform tt shown in 
Fig. l<o) is connected across a 30 mF ca|[>acitor 
at time t » 0. Find the values of the current in 
the cajladtor at f » 0.5 ms and t « 2.5 ms. Also 
calculate the total energy delivered by the 
source till t - 7.0 ms. The capacitor has no 
charge prior to t^O. (jS) 

(h) Find thealeetricfield vector £fbr an isotropic dielectric material when the displacement 
veetox^ 
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foUowing usual notations. 
Calculate the frequency at which the 
circuit of Fig. 1(c) will be in resonance. 
Will this frequency change if the 
positions of the inductor and capacitor 
are interchanged ? (8) 

Find the current i in the circuit of Fig, 1(d) using superposition theorem. 

I 




(8) 




Fig. 1(d) 

(e) Given an electric field 30 sin(10^^f -^ 16^ vim, find the conduction and displacement 

current densities In a material with c - 4.0 S/ta, e = €^ and I = Ho* ^^ determine the 

frequency (in Hz) at which the two densities will become eq§al in magnitude. (8) 

(fi Determine the group velocity of a 12 GHz signal propagatilig in the TM^, mode m a 

rectangular waveguide of 4.0 qn x 2.0 cm cross section. { (8) 

(g) A galvanometer recorder with a IIX) coU resistance is connected to a transducer. The 

transducer acte as a voltege source ih series with a 260 Q resistaace. The recorder 

ve^poniftto a Jtep input to4he traoadiiiobr is that of a aedlMid order system with a 

i dqupi^g faster d^X ^ixd^ the msistanoe thai jAumld he^ut in t>wal]di with the 

transducer so that the damping factor increases to 0.7. . (8) 

(h) T \e excil^tion to a two-terminal network is 4 -^ 6 sin a) t ^ 1^ cos 2e) ( volt, while the 

' response current equals O.d dbir 2<0 1 -^Ul cbS (2b t - 45^ A, Find the average power 

supplied by the excitation sourei: (8) 
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FOREWORD 

This part of the Handbook consists of five sections dealing with samphng and preparation of test samples/specimens 
for testing various physical, physico-chemical, chemical and biochemical tests for yams and fabrics. The brief 
details of the methods/procedures covered in these sections are given below: 

SECTION A 

Contains the procedures for sampling and preparation of test samples/specimens for determination of physical and 
chemical characteristics of various textiles yams and fabrics. 

SECTION B 

Contains conditioning of textiles; physical tests for yams for various characteristics such as linear density, twist, 
strength parameters, commercial mass, unevenness, etc: and physical tests for fabric characteristics such as length 
and width, threads per unit length, weight per square meter and weight per linear meter, thickness, strength parameters, 
q;ease recovery angle, pilling resistance, air permeability, stilTriess, thermal resistance, drape and abrasion resistance 
etc. These methods of test are essential for controlling the quality, durability and end use suitability of various yams 
and fabrics. 

SECTION C 

Contains physico-chemical tests for yams and fabrics for characteristics such as residual shrinkage, dimensional 
changes, wettability, absorbency, water repcllency, water resistance, etc, which arc useful in determining end use 
suitability of the yam or fabric. 

SECTION D 

Contains chemical tests for determining various chemical characteristics such as chemical content in textile materials, 
scouring loss, residual starch, properties of aqueous and organic extracts of textile materials, preservatives on textiles, 
soil resistance flammability and flame resistance, pU value, viscosity (or fluidity), copper number, etc. It al.so 
includes tests for coated fabrics for characteristics such as mass of coating material, uniformity of coating, total 
solid content of coating materials, flexibility and effect of ageing. 

SECTION E 

Contains biochemical tests for detection and estimation of damage in textile yams and fabrics due to micro-organisms 
and for determination of resistance of yams and fabrics to attack by micro-organisms. 

The various methods of test included in this part of the Handbook are based on current national and international 
standards. 

The Indian Standards partaining to various test methods included in this part of the Handbook have been brought 
out by the following Sectional Committees : 



TX 


01 


Physical Methods of Test 


TX 


02 


Cotton and Cotton Products 


TX 


03 


Jute and Jute Products 


TX 


04 


Wool and Wool Products 


TX 


05 


Chemical Methods of Test 


TX 


06 


Man-Made Fibre and Products 



A number of test methods on coated and treated fabrics formulated by the Coated and Treated Fabrics Sectional 
Committee of the Petro-Chemical Department of BIS have also been added. It would be pertinent to mention here 
that test methods for evaluation of physical characteristics for silk yam and fabrics have not been included. These 
are under revision and it is intended to issue a separate compilation for the same at a later date. 
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INTRODDCTFON 

BIS Handbook of Textile Testing (SP 15:1981) was first published in 1982 and has been taken up for revision to 
incorporate additional methods based on the standards which have come out after its publication. Opportunity has 
also been taken to incorporate latest version of the standards which have since been revised. The Handbook is now 
being brought out in four parts wherein standards have been grouped on the basis of application and use: 

Part I Testing and Grading of Textile Fibres 

Part 2 Testing of Yarns and Fabrics (Excluding Colour Fastness). 

Part 3 testing of Textile Products Other Than Yams and Fabrics. 

Part 4 Identification and Testing of Dyestuffs and fheir Colour Fastness on Textile Materials 

rhe Handbook is basically a compilation of various Indian Standards on methods of test published by various 
Sectional Committee under Textile Division Council. There arc more than 300 standards covering a wide range of 
physical and chemical characteristics of textiles covered in the Handbook. Besides some methods of test and which 
arc included in the product specifications and no separate standards have not been published are also included in the 
present version of the Handbook wherever appropriate. As such the methods of test included in the Handbook 
would satisfy the requirement of various sectors of textile industry like testing laboratories, research institutions, 
educational institutions in as far as the testing of the products like handloom and khadi, powerloom, hosiery, carpets, 
readymadc garments, dyestuffs, textile auxiliaries, ropes and cordage, industrial textiles, aerospace textiles, etc, is 
concerned. 

The objects of the Handbook are to : 

give the user details on all published national standards on methods of test for textiles; 
help the various users to establish a suitable quality assurance system in the organization; 
- serve as a guide for the ordinary consumer to know the characteristics of textiles which are important with 
reference to its end use; and 

assist the textile technology /chemistry students, educational and research institutions in the selection of the 
appropriate methods of test for various in depth studies/research. 

I'vcry ctTort has been made to make the various parts and sections self-contained but in certain cases relevant 
provisions have been extracted and reproduced. In all such cases, for detailed guidance, reference should be made 
to individual standards and in case of any contradiction observed between the Indian Standards and those reproduced 
herein; the provisions of the fonner should be considered accurate. On one hand, the Handbook is expected to be a 
self-contained reference document where as on the other, it is desirable to keep it less voluminous. The present 
version of the Handbook is the judicious choice with respect to the two aspects referred above. 
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SECTION A 

SAMPLING AND PREPARATION OF 
TEST SAMPLES/SPECIMENS 
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SAMPLING OF COTTON YARN FOR DETERMINATION 
OF PHYSICAL CHARACTERISTICS 

(Source : IS 3920 : 1985) 



1 SCOPE 

It prescribes the procedure for sampling of cotton yam 
for determination of physical characteristics, namely, 
count, lea breaking load, twist, evenness percentage and 
appearance grade. It specifies the number of tests that 
should be made for each characteristic. It also lays down 
the criteria for ascertaining the conformity of the yam to 
the specified requirements of the characteristics. 

2 NUMBER OF TESTS 

2.1 The minimum number of tests to be made for 
determination of average values of various characteristics 
of yam in a lot shall depend upon the accuracy with which 
the averages are to be determined. Table I gives the 
number of tests necessary for determination of average 
values of count, lea breaking load, evenness and twist 
for varying limits of error. 

NOTE — Limit of error of mean is the maximum difference 
between the sample mean and its true value (that would be 
obtained if all the units in the lot were tested) at a given probability 
level. 

2.1.1 Unless otherwise agreed to between the buyer and 
the seller, 25 tests for count, and lea breaking load and 
10 tests for evenness and twist shall be made for 
evaluation of average values. 

2.1.2 For inspection for appearance grade five packages 
shall be selected at random from a lot and one test 
specimen shall be prepared from each package. As far 
as possible equal number of packages shall be selected 
from each bale/case. When the number of bales/cases is 
8 or 13 five bales/cases shall be selected at random and 
from each bale/case one package shall be selected. 

2.2 The minimum number of tests to be made for 
determination of coefficient of variation of various 
characteristics of yam in the lot shall depend upon the 
accuracy with which the coefficient of variation (CV) is 
to be determined. Table 2 gives the number of tests 
necessary for determination of coefficient of variation 
of count and lea breaking load for varying limits of error. 

NOTE — Coefficient of variation (CV) is the ratio of the standard 
deviation to the absolute value of the mean expressed as 
percentage. Limit of error of CV is the maximum difference 
between the CV of the sample and true value of CV (that would 
be obtained if all the units in the lot were tested) at a given 
probability level. 



Table 1 Number of Tests 

(Clauses 2, land 3 J A) 



Characteristic 




Limit of Error of Mean (Percent) 






















r 












1 




2 


3 


4 


5 


6 


8 


10 


Count 


25 


15 


10 


5 


- 


- 


- 


Lea breaking 


100 


45 


25 


20 


15 


10 


5 


load 
















Evenness 


80 


35 


20 


15 


10 


5 


- 


percentage 

















Twist 



65 



30 



28 



10 



NOTE — Wherever the number of tests have become too small they 
have not been specified. 



Table 2 Number of Tests for Determination of CV 

(Clauses 2.2 and 22A) 



Limit of Error of CV 


Number of Tests 


(Percent) 




(1) 


(2) 


4 


1 200 


5 


800 


8 


300 


10 


200 


15 


90 


20 


50 


30 


25 



2.2.1 It can be seen from Table 2 that 200 tests are 
required for determination of coefficient of variation with 
an accuracy of 1 percent. However, for a manufacturing 
concern, the coefficient of variation can be determined 
from routine tests conducted over a period of time to 
any degree of accuracy required. 

3 SAMPLING 

3.1 Test specimens shall be sampled from each lot for 
determination of physical characteristics of yam. In order 
that the test specimens selected be representative of the 
lot, they shall be distributed over the bales or cases in 
the lot, packages in a bale or case and skeins of yam 
within packages. Unless otherwise agreed to between 
the buyer and the seller, the number of bales or cases to 
be taken from a lot for the purpose shall depend upon 
the size of the lot and be in accordance with Table 3. 
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Table 3 Number of Bales or Cases to 
be Chosen from a Lot 

(Clauses 3. \, 3. 3 A and 5,]) 



1 otSizf 


No. 


of Bales or Cases 


(Bales or Cases) 




to be Chosen 


(I) 




(2) 


2 10 8 




2 


^no 15 




3 


16 to 25 




5 


J(y to 50 




X 


5 1 and iibovc 




IJ 



3.2 The bales or cases shall be selected at random from 
the lot, and in order to ensure the randomness of selection 
of the bales or cases, the procedure given in IS 4905: 
1968 'Methods for random sampling' shall be followed. 

3.i From each selected bale or case approximately equal 
number of packages shall be chosen at random for 
dravvmg specimens for test. 

3.3.1 The minimum number of packages to be selected 
from any bale or case shall be determined by dividing 
the number of tests to be conducted (see Table 1 ) by the 
number of bales or cases selected (sec Table 3). If it 
comes out to be a fractional number, its integral part 
(say, r) shall be taken and r or (r ^\) packages shall be 
chosen from each selected bale or case so as to get the 
requisite number of packages for tests. In case the 
minimum number of tests happens to be less than the 
luunber ol" bales or cases selected, one or more packages 
shall be taken from each bale or case so as to get the 
number of packages selected to be an integral multiple 
o{^ 5 just greater than the number of bales or cases chosen. 

3.4 From each of the packages selected, one test 
specimen shall be taken for determining the various 
characteristics. While drawing the test specimens care 
shall be taken to exclude at least 20 m of yarn from the 
ends, rhe test specimens thus collected from different 
packages shall constitute the test sample. 

^,5 The specimens thus selected shall be subjected to 
relevant tests tor determining the ditterent characteristics. 

4 CRITERIA FOR CONFORMITY 

4.1 The lot shall be declared conforming to the 
requirements regarding average values for various 
characteristics, if tlie calculated average value meets the 
relevant requirement of the standard. 



4.2 The lots shall be declared conforming to the 
requirements of coefficient of variation if the calculated 
value of CV is less than the maximum limit specified. 

5 ILLUSTRATIVE EXAMPLE 

5.1 A consignment of 30 cases of cotton yam of 40s 
count according to IS 171:1 993 * Ring spun grey cotton 
yam for weaving' was delivered to a buyer who desires 
to ascertain the conformity of the lot to the requirement 
of count. 18171:1993 specifies that the tolerance of ± 3 
percent on average count and the maximum CV (percent) 
of 5. 

According to Table 3, the number of cases to be selected 
for drawing packages are 8 and the number of tests to be 
carried out are 25 according to 2.1.1. Thus, three 
packages each of yam are drawn, from seven of the cases 
selected and four packages from the eight case. One test 
specimen is prepared from each package thus selected. 

The test results obtained on the test specimen thus 
selected are given below: 



39.8 


38.8 


39.2 


39.2 


39.8 


41.2 


39.5 


38.2 


38.5 


41.2 


40.5 


40.0 


40.5 


40.5 


39.5 


39.5 


39.5 


39.5 


38.5 


40.0 


42.2 


40.2 


40.8 


39.5 


38.5 



Ihe mean, the standard deviation and the coefficient of 
variation are calculated as given below: 



Mean (x) 



- 39.8^ 41.2 -^ ... ^40.0 i 38.5 

25 
.. 994.6 
25 

- 39.78 



Sample standard deviation (.v) 



L.^^(^>! 



n-\ 



\| 



39591.44 -(994.6)' 

_25 



24 



CV (Percent) 



vJ^.9281 

0.96 

0.96 



39.78 

= 2.4 



X 100 



It can be seen that the requirement of IS 171:1993 are 
met by the lot. 
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METHODS FOR SAMPLING OF 

COTTON FABRICS FOR DETERMINATION 

OF PHYSICAL CHARACTERISTICS 

(Source: IS 3919: 1966) 



The increase in indigenous production and export of 
cotton fabrics has made it imperative to evolve sound 
sampling procedures for objective and economic 
evaluation of physical characteristics of cotton fabrics. 
For this purpose, extensive amount of information had 
been collected from the different textile mills and resciirch 
organizations in the country and the inherent variability 
of various characteristics ascertained. This method 
recommends the number of tests as obtained on the basis 
of the resulting data for determining various 
characteristics with a specified degree of accuracy. 

1 SCOPE 

It prescribes the procedure for sampling of cotton fabrics 
for determination of physical characteristics, namely, 
ends, picks, width, length, thickness, weight, breaking 
load and bursting strength. It specifies the number of 
tests that should be made for each characteristic. It also 
lays down the criteria for ascertaining the conformity of 
the fabrics to the specified requirements for the 
characteristics. 

2 NUMBER OF TESTS 

2.1 The minimuin number of tests to be made for 
determination of various characteristics of fiibrics in a 
lot shall depend upon the accuracy with which the 
characteristics are to be determined. Table I gives the 
number of tests for determination of ends, picks, width, 
length, thickness, weight, breaking load and bursting 
strength for varying limits of error. 

NOTE — Limit of error of mean is the maximum dlHcrencc 
between the sample mean and its true vahie (that would be obtained 
it all the units in the lot were te.sted) at a given probabilit) Icvci 





Table 1 Number of Tests 




(Clauses 


2.1 and33A) 


Characteristic 


Limits of i: 


rror of Mean (rercenl) 


finds 
Pieks 
Width 
Length 


r '" — 

3 

10 


4 

5 


5 6 K 


Weight 
Thickness 
Breaking load 
Bursting sta^ngth 


15 
30 


10 
20 


5 - - 
15 10 5 


NOTE — Where the number of tests have become too small, they 
have not been specified. 



2.2 Unless otherwise agreed to between the buyer and 
the seller, the number of tests corresponding to 3 percent 
error for ends, picks, width and length; 4 percent for 
weight, 6 percent for thickness and 8 percent for breaking 
load and bursting strength shall be taken for all routine 
testing. 

iSAMPLINC; 

3.1 The pieces shall be sampled from each lot for 
dctemiination of physical characteristics. In order that 
the pieces selected are representative of the lot, they shall 
be distributed over the bales in the lot. Unless otherwise 
agreed to between the buyer and the seller, the number 
of bales to he taken from a lot for the purpose shall depend 
upon the size of the lot and be in accordance with Table 

Table 2 Number of Bales to be Chosen from a Lot 

(r/^i/.sr.v 3. 1,3.3.1 an J 5.1) 



Lot Si/e 

(I) 

2toX 

9 lo i ^ 

16 to 25 

26 ji)d above 



No. of Bales 10 
be Selected 

(2) 



3.2 The bales shall be selected at random from the lot 
and in order to ensure the randomness of the selection of 
the bales the following procedure shall be adopted. 

3.2.1 A set of random numbers from 1 to 100 is given in 
Table 3. Any one numeral shall be selected at random 
froin the table. Starting from the selected numeral and 
continuing on with the numerals in any direction, right 
or left, up or down, the succeeding numerals shall be 
copied out one by one till the number of numerals Ifi 
equal to the number of bales to be chosen. The numerals 
which are greater than the size of the lot or which have 
already occurred shall be omitted. The nuinerals noted 
down in this manner shall be arranged in the ascending 
order of magnitude. 



PART 2, SECTION A- 1/2 



SP 15 (Part 2): 2000 



Table 3 Random Number Table 

iCiauses3.2Aand5A) 



81 


74 


67 


95 


70 


56 


51 


54 


50 


53 


61 


37 


42 


62 


93 


96 


34 


18 


22 


88 


^2 


07 


16 


29 


39 


04 


71 


14 


76 


78 


4.1 


08 


77 


25 


72 


49 


86 


03 


83 


45 


65 


32 


27 


40 


63 


57 


97 


84 


82 


87 


21 


58 


11 


23 


80 


10 


30 


01 


100 


44 


31 


90 


55 


88 


13 


36 


24 


91 


19 


64 


73 


98 


20 


05 


68 


46 


69 


85 


94 


59 


33 


15 


35 


26 


79 


92 


38 


12 


41 


17 


75 


66 


99 


09 


06 


47 


48 


60 


28 


02 



3.2.2 Starting from any bale in the lot and counting them 
in one order, the bales corresponding to numerals already 
noted down shall be selected from the lot for drawing 
samples. 

3.3 From each selected bale approximately equal 
number of pieces shall be chosen at random 

33, 1 Tlie minimum number of pieces to be selected from 
any bale shall be determined by dividing the number of 
tests to be conducted (see Table 1) by the number of 
bales selected (see Table 2). If it comes out to be a 
fractional number, its maximum integral part (say /) shall 
be taken and / or (/+l) pieces shall be chosen from each 
selected bale so as to get the requisite number of pieces 
for tests. In case the minimum number of tests happens 
to be five and the number of bales selected to be eight, 
one or more pieces shall be taken from each bales so as 
to get ten pieces for test purposes. 

3.4 In case the lot is not in the form of bales or cases but 
ofTered as pieces as such, the number of pieces to be 
selected at random from a lot for testing for a particular 
characteristic shall be equal to the number of tests 
required to be carried out according to 2. 

3.4.1 To ensure the randomness of selection of pieces 
the procedure given m 3.1 or 3.3 of IS 4905 : 1968 
^Methods for random sampling', shall be followed. 

3.5 From each of the pieces selected, one test specimen 
shall be taken for determining the various characteristics. 
While drawing the test specimens care shall be taken to 
exclude a suitable length from both ends of the piece. 

3.6 The test specimens thus selected shall be 
subjected to relevant tests for determining the different 
characteristics. 



4 CRITERIA FOR CONFORMITY 

4.1 For ascertaining the conformity of the lot to the 
specification requirements, the following procedure 
shall be adopted. 

4.1.1 For One-sided Specification Limit 

The lot shall be declared as conforming to the 
specification if: 

a) the value of the expression (x+kR) or Qc 4- kR) is 
less than or equal to L/, when the upper 
specification limit U is given; or 

b) the value of the expression (x-kR) or (x-kR) is 
greater than or equal to L, when the lower 
specification limit L is given; 

where the values of the factor k are given in Table 4 for 
different sample sizes, and U and L refer to the 
specification limits for individual test result. 

4.1.2 For Two-sided Specification Limit 

The lot shall be declared as conforming to the 
specification if: 

a) the value of the expression R/{U - L) or 
R/(U~~L)^B\ 

b) the value of the expression (JT -f kR) 
or (jc + kR) <, U\ and 

c) the value of the expression (jf - kR) 
or (Jc - kR) ^ L\ 

where the value of factors B and k are given in Table 4 
for different sample sizes, and V and L refer to the 
specification limits for individual test results. 

NOTE — The explanation of various symbols is given in Annex A. 
Table 4 Values of the Factors 



Sample Size 


k 


B 


(n) 






(I) 


(2) 


(3) 


5 


0.3 


1.0 


10 


0.4 


0.9 


15 and above 


05 


0.8 



5 ILLUSTRATIVE EXAMPLE 

5. 1 A seller delivers to a buyer a consignment consisting 
of 50 bales, of which 20 bales consist of cotton umbrella 
cloth (waterprooO and the remaining 30 bales consist of 
cotton brill (non-waterproof) for umbrella. The buyer 
desires to ascertain the conformity of the fabrics supplied 
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to the specification requirements of 130 ^^-^ o/m" 

-3.2 

and 150 ,.'1^ g/m^ respectively with regard to weight 

per square metre. 

For the purpose of sampling and testing, the consignment 
shall be divided into two lots one consisting of 20 bales 
of waterproof umbrella cloth and other of 30 bales of 
non-waterproof drill. The weight per square metre of the 
fabric shall be determined for each lot separately. The 
procedure for selecting the sample and determining the 
conformity is explained below with reference to the first 
lot only, a similar procedure to be followed in case of 
the second lot also. 

The number of bales to be chosen from the lot containing 
20 bales for drawing the specimens for test shall be 5 
according to Table 2. In order to select the 5 bales at 
random from 20 bales in the lot, random numbers as 
given in Table 3 shall be used. Suppose the numeral 03 
occurring in the fourth row and eighth column is chosen 
at random. Proceeding further in any direction, say right, 
and enumerating the numerals which are not greater than 
20, the numerals encountered arc 03, 11, 10, 01, 13. 
Arranging them in ascending order, the sequence I, 3, 
10, 1 1, 13 is obtained. Then, starting from any bale, the 
bales in the lot shall be counted in one order and the 
bales corresponding to these numbers shall be withdrawn 
from the lot for selecting the pieces from them. 

According to 2.2 and Table I , ten tests corresponding to 
four percent error shall be required for determination of 
the weight per square metre of the fabric in the lot. Since 
the number of bales selected is 5, two pieces shall be 
chosen from each bale for carrying out the tests. 

Let the test results (in g/m^) be as follows: 

132, 134, 131, 129, 133, 135, 132, 128, 130, 134. 



The mean (a ) of the test results is then obtained as: 
132 ^ 134+ + 134 



(V) 



10 
1 318/10 - 131.8 g/m^ 



The mean range {R) of the test results shall be calculated 
by taking the ranges of the first five and the last fwc test 
results. Thus, 

5 + 7 



R 



6 g/m^ 



Now the weight per square metre has been specified 

+ 6.5 
to be '3^^ ^ g^"i' thereby leading to the lower {L) 

and upper ((/) specification limits of 126.8 and 136.5 
g/nr respectively. Ac».ording to 4.1.2, it is then found 
that: 

a) the values of the expression comes out to 

U L 

be ~ ^ 0.62 which is less than 0.9 the value of 
/? given in Table 4 for sample size 10, 

b) the value of the expression ('v ^ kR) comes out 
to be (131.8 f 0.4 ^ 6) - 134.2 g/m^ which is 
less than the upper specification limit of 136.5 
g/m\ and 

c) the value of the expression (v k R) comes out 
to be (131.8 - 0.4 x 6) = 129.4 g/m^' which is 
greater than the lower specification limit of 126.8 
g/m^ 

Hence the lot consisting of cotton umbrella cloth 
(waterproof) shall be declared as conforming to the 
specification requirements in respect of weight per 
square meter. 



ANNEX A 

{Note under 4.1.2) 
GLOSSARY OF SYMBOLS 



X Mean; if x,, x^ x, are the n 

measurements of the items in a sample then 

JC +JC + +^v, 

X= : 

R Range; if jc,, x^, x^^ are the n 

measurements of items in a sample, arranged in the 
ascending order of magnitude, then R^ x^- jc, 

R Mean range; if /?,, /?2 R^ are the ranges 

of m subgroups of five observations each (so that sample 
size n - 5m) then. 



R 



^, ' f^2 



f /e 



m 



k Coefficient oi Rot R for the criteria for conformity. 
B Maximum value for the expression R r 

criteria for conformity for two-sided specification limits. 
^/ Upper specification limit. 
L Lower specification limit. 
< Less than or equal to. 
> Greater than or equal to. 
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SAMPLING OF COTTON FABRICS FOR 
CHEMICAL TESTS 

(Source : IS 5463:1969) 



The increase in the indigenous production and export of 
cotton fabrics has made it imperative to evolve sound 
sampling procedures for objective and economic 
evaluation of various characteristics of cotton fabrics. 
This method recommends the number of tests for 
determination of various chemical characteristics with 
specified degree of accuracy, as obtained on the basis of 
data collected from different textile mills and research 
organizations throughout the country. 

1 SCOPE 

It specifies the methods for sampling of cotton fabrics 
from bales or cases for chemical tests. 

2 NUMBER OF TESTS 

2.1 The minimum number of tests to be made for 
determination of various characteristics of fabrics in a 
lot shall depend upon the accuracy with which the 
characteristics are to be determined. Table 1 gives the 
number of tests for the fabrics manufactured in the 
country for determination of ash content, copper content, 
chromium content, prootmg content, scouring loss, 
shrinkage, water soluble matter, water absorption (for 
water-resistant fabric), wettability and viscosity for 
varying limits of error. 1 he probability level for the 
number of tests given in Table I varies between 94 and 
99 percent. 

NO \'\i — The limit of error of mean is the maximum ditTcrencc 
between the sample mean and its true value (that would be 
obtained if all tlic units in the lot were tested) at a given probability 
level. 

Tabic 1 Number of Tests 

(Clauses 2A. 3. 3 A and5A) 



('hflmclcriMtc 


Limit of Krror of Mean, Percent 




5 


6 


8 


10 


15 


Ash content 





^o 


20 


15 


5 


Copper coiHcnt 


25 


20 


10 


7 


5 


Chromiimi content 


25 


15 


10 


7 


5 


Proofing content 


25 


20 


10 


7 


5 


Scouring loss 


.-^ 


30 


20 


15 


7 


Shrinkage 


™_ 


25 


15 


10 


5 


Water soluble matter content 


30 


20 


15 


10 


5 


Water absorption 


20 


15 


10 


5 


— 


(for water-resistant fabrics) 












Wettability 


— 


— 


25 


15 


7 


Viscosity 


— 


30 


15 


10 


5 


NOTI- — Where the number of tests have become too large or 


too small they have not been specified. 









2.1,1 The number of test for the characteristics, namely, 
acidity, alkalinity, barium activity number, colour 
fastness to various agencies, pH value of aqueous extract 
and presence of starch shall be three if the lot consists of 
1 5 or less bales and five otherwise. 

2.2 Unless otherwise agreed to between the buyer and 
the seller, the number of tests corresponding to 1 5 percent 
limit of error of mean for ash content, copper content, 
chromium content, proofing content, scouring loss, water 
soluble matter content and viscosity; and 10 percent for 
shrinkage, water absorption (for water-resistant fabrics) 
and wettability shall be taken for all routine testing. 

3 SAMPLING 

3.1 The pieces shall be sampled from each lot for 
determination of chemical characteristics. In order that 
the pieces selected are representative of the lot, they 
shall be distributed over the bales in the lot. Unless 
otherwise agreed to between the buyer and the seller, 
the number of bales to be taken from a lot for this 
purpose shall depend on the size of the lot and be in 
accordance with Table 2. 

Table 2 Number of Bales to be 
Chosen from a Lot 

(Clauses 3 A, 33 A andSA) 



Lot Size 
(Bales or Ciiscs) 

(1) 
2 to 8 
9 " 15 
16 " 25 
26 and above 



No. of Bales or Cases 
to be Selected 

(2) 
2 
3 
5 
8 



3.2 The bales shall be selected at random from a lot and 
in order to ensure randomness of selection of the bales 
IS 4905:1968 'Methods for random sampling' shall be 
used. 

3.3 From each selected bale approximately equal 
number of pieces shall be chosen at random. 

3.3.1 The minimum number of pieces to be selected 
from any bale shall be determined by dividing the number 
of tests to be conducted (see Table 1) by the number of 
bales selected (see Table 2). If it comes out to be a 
fraction, its maximum integral part (say, 1 ) shall be taken 
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and / or (/^l) pieces shall be chosen from each selected 
bales so as to get the requisite number of pieces for test. 
In case the minimum number of tests happens to be less 
than the number of bales selected, one or more pieces 
shall be taken from each bale so as to get the number of 
pieces in multiple of five for test purposes. 

3.4 From each of the pieces selected, one test specimen 
shall be taken for determining the various characteristics. 

3.5 In case the lot is not in the form of bales or cases, 
but offered as pieces as such, the number of pieces to be 
selected at random from a lot for testing for a particular 
characteristics shall be equal to be number of tests 
required to be carried out according to 2. 

3.5.1 To ensure the randomness of selection of pieces 
the procedure as given in IS 4905:1968 'Methods for 
random sampling' shall be followed. The procedure for 
sampling shall be simple random sampling or systematic 
sampling as given in 3.1 or 3.3 respectively or 
IS 4905:19^8 ^Methods for random sampling'. 

4 CRITERIA FOR CONFORMITY 

4.1 For ascertaining the conformity of the lot to the 
specification requirements, the following procedure shall 
be adopted. 

4.1.1 For any of the characteristics mentioned in 2.1.1, 
all the test specimens subjected to the relevant test shall 
satisfy the requirccnents for that test. 

4.1.2 For Other Tests 

From the test results obtained on the test specimens 
selected according to 3, the mean (x) and the range {R) 
if the number of tests are less than 1 0, or the mean range 
(/?) if the number of tests are 10 or more, shall be 
calculated and the procedure given under 4.1.2.1 
or 4.1.2.2 shall be followed to ascertain the confonnity 
of the lot to the specified requirements. 

4. 1 .2. 1 For one-si Jed specification limit 

The lot shall be declared as conforming to the 

specification if: 

a) the value of the expression (J + kR) or (x -^ kR) 
is less than or equal to (7, when the upper 
specification limit (7 is given; 

OR 

b) the value of the expression (x - kR) or (3c - kR) 
is greater than or equal or L, when the lower 
specification limit L is given; 

where the values of factor k are given in Table 3 for 
various sample sizes. 



4.1.2.2 For twos icic J specification limit 

The lot shall be declared as conforming to the 

specification if 

R R 

a) the value of the expression or <B 

^ U L U ir ' 

h) the value of the expression (x -^ kR) or 
(x^kR)< fAand 

c) the value of the expression {x ~ kR) or 
{x - kR) > /., 

where the values of the factors B and k are given in 
Table 3 for different sample sizes, and U and /. refer to 
the specification limits for the individual characteristics. 

NO Ui riie explanation orvjirious symbols is given in Annex A. 

Table 3 Values of the Factors 

(Clauses 4A.2A anJ4A.22) 



Sample Si/e 


A 


B 


(n) 






(!) 


(2) 


(3) 


5 and 7 


0^ 


1 


10 


4 


9 


1 5 and above 


5 


8 



5 ILLUSTRATIVE EXAMPLE 

5.1 A seller delivers to a buyer a consignment consisting 
of 40 bales, of which 22 bales consist of long cloth and 
remaining 1 8 bales consist of poplin. The buyer desires 
to ascertain the conformity of the fabric supplied to the 
specification requirements of maximum 2.5 percent and 
1 .0 percent respectively with regard to shrinkage. 

For the purpose of sampling and testing, the consignment 
shall be divided into two lots, one consisting of 22 bales 
of long cloth and other 1 8 bales of poplin. The procedure 
for selecting the sample and determining the conformity 
is explained below with reference to the first lot only; a 
similar procedure shall be followed in case of second lot 
also. 

The number of bales to be chosen from a lot consisting 
of 22 bales shall be five according to Table 2. In order to 
select five bales at random from the lot, IS 4905:1968 
Methods for random sampling' shall be referred. 
Suppose, in this case, the numbers drawn are 3, 7, 13, 
16, 20. Then, starting from any bale, the bales in the lot 
shall be counted in one order and the bales corresponding 
to above numbers shall be withdrawn from the lot for 
selecting pieces from them. 
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According to 2.2 and Table 1 , ten tests corresponding 
to ten percent error shall be required for 
determination of shrinkage of the fabrics in the lot. 
Since the number of bales selected is five, two pieces 
of fabric shall be chosen from each bale for carrying 
out the tests. 

Let the test results for warpway shrinkage (expressed as 
percentage) be as follows: 

18,23, I8J7J5J8, 1.3, 18,20,20 

The mean (jc) of the test results is obtained as: 



18^23 4^ 'H20 

10 



(18 0/10)= 180 



The mean range (R) of the test results shall be calculated 
by taking the ranges of the first five and last five test 
results. Thus, 

_ 08 + 07 

/? = 2 ==^^^ 

Now the shrinkage has been specified as maximum 
2.5 percent. 

Hence according to 4.1.2.1 (a), it is found that the value 
of the expression (x -f kR) comes out to be (1 80 + 04 x 
75 ) = 2 I , which is less than the upper specification 
limit of 2. 5 percent. 

Hence the lot consisting of long cloth shall be declared 
conforming to the specification requirement in respect 
of warpway shrinkage. 



ANNEX A 

{Note under Clause 4. 1 .2.2) 
GLOSSARY OF SYMBOLS 



Mean; if r,, r,, x^ are the n measurements 



^^V 



..+ x 



of the item in a sample, then ;if 

R Range; if ,t,, jc^ .t^ are the n measurements of 

the items in sample, arranged in the ascending order 

of magnitude, then /? ^ v^ - ,t,. 
R Mean Range; if /?,, /?^, R^ are the ranges of m 

subgroups of five observations each (so that sample 

size n-5m\ then 



R- 



/?, + R, ^R 

I 2 m 



k Coefficient ofRovR for the criteria for conformity. 

R R 

B Maximum value for the expression — or 



U-L 



U~L 



in criteria for conformity for two-sided specification 
limits. 

U Upper specification limit. 

L Lower specification limit. 

<, Less than or equal to. 

> Greater than or equal to. 



10 
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SAMPLING OF WOOLEN FABRICS 

(Source :}S 11191 : 1985) 



1 SCOPE 

It prescribes the methods of sampling of woollen fabrics 
for determination of various characteristics, namely, 
mass, breaking load (warp and weft), count of yarn, ends, 
picks, length, width, relaxation shrinkage, pH value of 
aqueous extract, proofing agent, colour fastness, DDT 
content, ether soluble matter and water penetration. It 
gives the number of tests for determination of breaking 
load and mass with specified degree of accuracy. It also 
lays down the criteria for ascertaining the conformity to 
the specified requirements for the characteristics. 

2 SAMPLING 

2.1 The pieces shall be sampled from each lot for 
determination of various characteristics. In order that 
pieces selected are representative of the lot, they shall 
be suitably distributed over the bales/ cases in the lot. 
Unless otherwise agreed to between the buyer and the 
seller, the number of bales/cases to be taken from a lot 
for the purpose shall depend upon the size of the lot and 
shall be in accordance with Table 1. 

2.2 In case the lot is not in the form of bales or cases but 
offered as pieces, or rolls, the number of pieces or rolls 
to be selected from the lot for testing shall be equal to 
the number of tests required to be carried out according 
to col 2 of Table 2. 

Table 1 Number of Bales/Cases 
to be Chosen from a Lot 

(Clauses2A.3Aand5A) 



No.ofBalei/Cases 
In the Lot 

(I) 

2 to 15 

16 to 50 

51 to 100 

lot and above 



No. of Bales/Cases 
to be Selected 

(2) 

2 

3 

5 

10 



2.3 The bales, cases, pieces or rolls shall be selected at 
random from the lot. The procedure for sampling shall 
be simple random sampling or systematic sampling as 
given in 3.1 and 3.3, respectively of IS 4905:1968 
* Methods for random sampling*. 



3 NUMBER OF TESTS 

3.1 [ he number of tests to be made for determination 
of the characteristics, namely, ends, picks, count of yam, 
length, width, relaxation shrinkage, /?H value of aqueous 
extract, proofing agent, colour fastness, DDT content, 
ether soluble matter and water penetration, shall be 
according to Table 2. 

Table 2 Number of Tests for Ends, Picks, Count, 

Length, Width, Relaxation Shrinkage, pH Value of 

Aqueous Extract, Prooflng Agent, Colour Fastness, 

DDT Content, Ether Soluble Matter and 

Water Penetration 

((7aw.vev2.2,3.l,3.4a/7c/5.l) 



No. of Pieces 
in the 1 of 


Number ofTeits for 




r 
Count, I nds. Pick, 

1 cngth and Width 


1 
Relaxation Shrinkage. 

f)\ \ value of Aqueous Extract, 

Proofing Agent. Colour Fastness. 

DDT Content, Hther Soluble 

Matter and Water Penetration 


(1) 


(2) 


(3) 


Up 10 150 


X 


3 


15110 500 


13 


5 


SOI to! 000 


20 


X 


loot and above M 


8 



3.2 Number of tests to be made for determination of 
mass and breaking load (warp and weft) shall depend 
upon the accuracy with which they are to be determined, 
and are given in Table 3. 

Table 3 Number of Tests for Mass 
and Breaking Load 

(Clause 3.2) 



Characteristic 


Limit of Error of Mean (Percent) 




r 


1 




5 


6 8 10 


Mass 


10 


7 5 3 


Breaking load 


20 


15 10 5 


(Warp and WeH) 







J.2.1 Unless otherwise agreed to between the supplier 
and the seller, five tests for mass and ten tests for breaking 
load (warp and weft) shall be taken for routine testing. 

3.3 The number of tests for determination of count of 
yam shall be the same as that for the mass. 
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3.4 As far as possible, equal number of pieces or rolls 
shall be drawn from each selected bale. The number of 
pieces or rolls taken from each bale shall be determined 
by dividing the number of tests to be conducted {see col 
2 of Table 2) by the number of bales selected (see 
Table I). 

3.4.1 The number of pieces or rolls for determination 
of characteristics other than ends, picks, length and width 
shall be drawn from those which are already selected 
according to 2.2. The number of pieces or rolls to be 
selected shall be the same as number of tests required to 
be carried out for the relevant characteristics except 
breaking load. In case of breaking load, the number of 
pieces or rolls to be selected shall be the same as that for 
mass. 

4 CRITERIA FOR CONFORMITY 

4.1 For ascertaining the conformity of the lot to the 
specification requirements for the characteristics given 
in 3.2 the procedure given in 4.1.1 and 4.1.2 shall be 
adopted. The procedure for determining the conformity 
of the lot is illustrated in examples in 5.1. 

4.1.1 One- skied Specification L im it 

The lot shall be declared as conforming to the 
specification if: 

a) the value of expression {x - kR) or (x - kR) is 
greater than or equal to L, when the lower 
specification limit L is given, 

or 

b) the value of the expression (x -^ kR) or (x ^ kR) 
is less than or equal to U, when the upper 
specification limit U is given, 

Where the values of the factor k are given in Table 4 for 
different sample sizes, and U and L refer to the 
specification limits for individual test results. 

4.1.2 Two-sided Specification L imit 

The lot shall be declared as conforming to the 
specification if: 

a) the value of the expression R/{V-L) or 
Ri{U L) is less than or equal to /?, 

b) the value of the expression (jc -^ kR) or (x + kR) 
is less than or equal to U, and 

c) the value of the expression (x - kR) or (x ~ kR) 
is greater than or equal to L. 



Where the values of the factors B and k are given in 
Table 4 for different sample sizes, and II and L refer to 
the specification limits for individual test results. 

Table 4 Values of the Factors 

{Clauses 4.1.1 and A. 1 .2) 



Sample Size 

n 
(1) 

3 

5 

7 

10 
1 5 and above 



Factor 



k 


B 


(2) 


(3) 


05 


09 


0.4 


0.9 


0.4 


1.0 


0.5 


0.8 


0.5 


0.7 



4.2 For ascertaining the conformity of the lot the 
specification requirements for the characteristics given 
in 3.1, the following criteria for conformity shall be 
adopted. 

4,2.1 The lot shall be declared conforming to the 
requirements of the specifications if the number of test 
results not meeting the requirements as laid down in the 
relevant specification does not exceed the corresponding 
acceptance number given in Table 5. 

Table 5 Acceptance Numbers 



Number of Tests 


Acceptance Number 


(!) 


(2) 


3 





5 





8 





13 


1 


20 


2 


32 


3 



5 ILLUSTRATIVE EXAMPLE 

5.1 A consignment of 75 bales of fiannel, hospital grey 
was received by a buyer who wanted to ascertain the 
conformity of the lot to the requirement of breaking load 
for warp. The material was manufactured and supplied 
as per the requirements of IS 674:1987 Tlannel, 
hospital grey' which specifies a minimum 65 kg of 
breaking load on 15cm \ 20cm strip for warp. The 
number of bales to be chosen from 75 bales according 
to Table I is 5. 

If 6 percent limit of error of mean is chosen then 
according to 3.2 and Table 2, 15 tests are to be carried 
out. Hence following the procedure given in 3.4 
(15/5) ^ 3 pieces or rolls are chosen from each of the 
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selected bales. From each of the pieces thus selected. The mean range (R) is calculated by taking the ranges of 

one test specimen shall be drawn and tested to determine the three groups, each consisting of five consecutive test 

the breaking load for warp in kg. results. 

Thus 
The observations obtained are as follows: 

67 68 68 64 70 ^ ^ 6^6^5 ^ iL _- 5 7 

73 69 67 72 69 3 3 • 

^^ ^^ ^^ ^ ^ ^^ Appl> ing the criteria of 4. 1 . 1 we have 

The mean of the test results is mean breaking load for x - kR - 68 7 - 0.5 ^57 

67-^68^-68 + 66^71 -h 68 ^ 687- 2.9 

warp (J)- =. 65 8 

Where the value ofk is derived from Table 4. 
1031 
1^ Since, the criterion of 4.1.1 is satisfied, it is concluded 

that the lot meets the specification requirement of 
= 68.7 bicaking load (warp). 
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SAMPLING OF MANMADE CONTINUOUS 
FILAMENT FLAT YARN 

[Source : IS 7703 (Part 4) : 1981] 



1 SCOPE 

It prescribes the procedure for sampling of man-made 
fibre continuous filament polyster and polyamide flat 
yam for determination of various physical characteristics, 
namely, linear density, tenacity, elongation at break 
evenness, broken filament and oil content. It gives the 
number of tests for determination of various 
characteristics with specified degree of accuracy. It also 
lays down the criteria for ascertaining the conformity of 
yam to the specified requirements. 

2 SAMPLING OF CONTINUOUS FILAMENT 
POLYESTER OR POLYAMIDE FLAT YARN 

2.1 Unless otherwise agreed to between the buyer and 
the seller, the number of packages of continuous filament 
fiat yam to be taken from a lot shall be in accordance 
with Table 1 . 

2.2 The packages shall be selected at random from a 
lot. 

2.2.1 When the sample is selected before the packages 
are packed in cases, the procedure of sampling shall be 
simple random sampling or systematic sampling as given 
in 3.1 or 3.3 respectively of IS 4905: 1968 * Methods for 
random sampling*. 

2.2.2 When the packages are to be selected from the 
cases, the procedure of sampling shall be two-stage 
sampling given in 3.5 of IS 4905:1968 * Methods for 
random sampling'. 

Table 1 Number of Packages to be 
Chosen from a Lot 

{Clauses 2A, 23 2A and 4A) 



Number of Packages 


Number of Packages 


in the Lot 


to be Selected 


(1) 


(2) 


2 to 50 


2 


51 to 100 


3 


lOl to 300 


5 


301 to 500 


8 


501 to I 000 


13 


1 001 andat)ove 


20 



2.3 NUMBER OF TESTS 

2.3.1 The minimum number of test to be conducted for 
various characteristics shall depend upon the accuracy 
with which the characteristics are to be determined. 
Table 2 gives the number of tests necessary for 
determination of linear density, tenacity, elongation at 
break, evenness and oil content for varying limits of error. 
The probability level for number of tests given in 
Table 2 varies between 95 to 98 percent. 

NOTE — The limit of error of mean is the maximum difference 
between the sample mean and its true value (that would be 
obtained if all the units in the lot were tested) at a given probability 
level. 

Table 2 Number of Tests 

(C/aM5e5 2.3.1, 2.3.1.1 and232A) 



Characteristic 




Limit of Error of Mean* percent 




1 
Linear 60 
density 


1.5 
25 


2 
15 


3 
10 


4 

5 


5 7 10 11 


13 1520 






Tenacity 190 


85 


45 


20 


15 


10 5 - - 


- - - 


Elongation 
at break 


210 


120 


50 


30 


20 10 5 - 


- - - 


Evenness 


- 


- 


- 


150 


100 50 25 20 


15 10 5 


Oil content 190 


85 


45 


20 


15 


10 5 - - 






2.3,1.1 For knowing the limit of error of mean 
corresponding to particular number of tests carried out 
for determination of a quality characteristics. Table 2 
has been recast and given in Annex A with number of 
tests appearing in first column while the entries in 
subsequent columns give corresponding limit of error 
of mean for various quality characteristics. . 

2.3.2 Unless otherwise agreed to between the buyer and 
the seller, 20 tests for tenacity, elongation at break and 
10 tests for linear density, evenness, and oil content shall 
be made. 

2.3.2.1 As far as possible, equal number of test 
specimens shall be drawn from each package drawn 
according to 2.1 and 2.2. The number of test specimens 
taken from each package shall be determined by dividing 
the number of tests to be conducted (see Table 2) by the 
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number of packages selected (see Table 1 ). If it comes 
out to be a fractional number its maximum integral part 
{say i) shall be taken and / or (/ > I) specimen shall be 
taken from each selected package so as to obtain the 
requisite number of test specimens. In case the number 
of tests are less than the number of packages selected, 
one or more test specimen may be drawn from each 
selected package to get the number of tests specimens or 
be an integral multiple of 5. For example, when there 
are 501 to 1 000 packages in the lot, 13 packages are 
selected for testing. According to 2.3.2 for routine testing, 
the number of tests for tenacity are 20 while they are 
10 for linear density. For drawing test specimens for 
tenacity 20 test specimens are to be taken from 
13 packages. Thus one (maximum integral part of 
20/13) test specimen is taken out from each of 
13 packages giving only 13 test specimens. The 
remaining 7 (= 20 - 13) test specimen are drawn one 
each from any 7 of the 13 packages. In case of linear 
density, the number of packages drawn (13) is greater 
than the number of test specimens (10) required. Hence 
instead of testing only 10 test specimens, 1 5 (the smallest 
integral multiple of 5 greater than 13) test specimens are 
tested. Here one test specimen is drawn from each of the 
1 3 packages and the remaining 2 (=^ 1 5- 1 3) test specimens 
are drawn one each from any two of the 13 packages. 

2.3.3 To determine the characteristics broken filament, 
each package in the sample, selected according to 2.3.2.1 
shall be visually examined and number of broken 
filament counted 

3 CRITERIA FOR CONFORMITY 

3.1 For ascertaining the conformity of the lot to 
specification requirements, the procedure given in 3.1.1 
or 3.1.2 shall be adopted. It may be noted that the criteria 
given in 3.1.1 and 3.1.2 is applicable when the 
specification limit refers to the individual test result and 
hence should not be applied in cases where specification 
limit is referring to average of the lot. The procedure for 
determining conformity of lot is illustrated in examples 
given in 4.1. 

3. 1 . 1 One-sided Specification Limit 

The lot shall be declared as conforming to the 

specification if: 

a) the value of the expression (x - kR) or 
(x - k^) is greater than or equal to L, when the 
lower specification limit, L is given; 

OR 

b) the value of the expression {x + kR) or 
(3c ^ kR) is less than or equal to (7, when the 
upper specification limit U, is given. 



Where the values of the factor k are given in Table 3 for 
different sample sizes, and U and L refer to the 
specification limits for individual test results. 

NOTF— I he explanation of various «>^ mlx^ls is given in Annex H 

3.1.2 For Two'SicJcd Specification Limit 

The lot shall be declared as conforming to the 
specification if: 

a) the value of the expression R/(U~L) or 
R/(U - L) < B, 

b) the value of the expression (x 4 kR) or 
(X ^ kR)< (7, and 

c) the value of the expression (x kR) or 

(X - kR) > /.. 

Where the values of the factors B and k are given in 
Table 3 for different sample sizes, and LJ and L refer to 
the specification limits for individual test results. 

Tabic 3 Values of the Factors 

{Clausesl^AA.^MandAA) 



Sample Si^c 


k 


B 


n 






5 


3 


1 


10 


4 


9 


1 5 and above 


5 


8 



3.2 In case of the quality characteristic broken filament, 
the lot shall be considered conforming to the specification 
requirements, if all the packages tested according to 2.3.3 
meet the specification requirements. 

4 ILLUSTRATIVE EXAMPLE 

4.1 When Specification Limit Refers to Individual 
Test Result 

A consignment of nylon yam of 12/1 SD Designation 
containing 250 packages was delivered to a buyer. The 
buyer desires to ascertain the conformity of the lot to the 
requirement of linear density of 1 2 denier with tolerance 
of 1 5 percent. 

The number of packages to be chosen according to 
i able I from the lot of 250 packages are 5 and the 
number of tests to be made for linear density according 
to 2.3.2 are 10. 

Suppose, the packages are packed in 10 cases. Starting 
from any case and counting them in a predetermined 
order, we may select every alternative case; open the 
same, and select one package at random from each case. 
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Two test specimen of desired length shall be taken out 
and tested from each of the packages selected. The 
observations obtained in denier are as follows: 
11.33 12.22 12.07 11.95 12.45 
11.08 11.96 12.10 11.93 11.48 
rhe mean of the test results shall be calculated as follows: 

llic mean liner density 

1133 + 1222+...+ 1193 + 1148 



{X) - 



10 



118 57 
10 
- 11857 
-1186 

The mean range R of test results calculated by taking 
the ranges of two groups each consisting of five 
consecutive test results shall be: 



R 



M2 + 102 214 



1 07 



2 2 

Applying the criteria given in 3.1.2 
We have 

a) '^— - ~^^^=:().89^0-9(i5) 
U -L 1-2 

b) X ^ kR 11 86 ^ 04 ^ 107 

1186 + 043 
1229 
< 1260 ((/) 

c) A' ^ kR - 1186-043 

- 1143 
> 1140(7.) 

Where, the values of B and k are given in Table 3. 

Since, the criteria given under 3.1.2 is satisfied, we 
conclude that the lot meets the specification requirements. 

NO n- - In case the spccilkation limit retl*rs to the average of 
il)c lot. the concepts or AQl . I 01 . pniducer's risk and consumer's 
risk arc not applicable as such However, the limit ot error of 
n\can given in Table 2 can be made use of for determining the 
conformity of the lot. as illustrated in example below {see 4.2). 

4.2 When Specification Limit Refers to Average of 
the Lot 

A consignment of 40/10/0 nylon yam containing 800 



packages was delivered to a buyer who desires to 
ascertain the conformity of the lot to requirement of 
average tenacity of minimum 5.0 grams/denier. 

The number of packages to be selected according to 
Table 1 from the lot of 800 packages are 1 3 and the 
number of tests to be made for tenacity according to 2.3.2 
are 20. 

Suppose, the packages in the sample are to be 
selected before they are packed in cases. The 
method given in 3.3 of IS 4905:1968 ^Methods for 
random sampling' may be adopted for drawing the 
random sample. So, dividing 800 by 13 we get 61 
as the maximum intergral part. Open any page, say 
26 of IS 4905 : 1968 ^Methods for random 
sampling' and choosing any row, say 293, we read 
the first 3 digits which are 071. Thus counting the 
packages in a predetermined order we select 71st, 
132nd (- 71 + 61), 193rd (= 132 + 61), 254, 315, 
376, 437, 498, 559, 620, 681, 742 and 3rd that is 
(742 + 61 =803) package. To get 20 test specimen 
we draw one specimen from each of the 1 3 packages 
and the remaining 7 test specimen are drawn one 
each from any seven of the 13 packages and get 
tested for tenacity. The observations obtained are 
as follows: 

5.2 
5.1 
5.0 
5.1 
4.9 

The mean of the test results shall be calculated as follows: 

5-3 + 5-4+4-9+ 4-51+4. 9 



5.3 


5.3 


5.0 


5.4 


5.4 


5.2 


4.9 


5.2 


5.4 


5.0 


5.2 


5.4 


4.9 


5.3 


4.8 



The mean tenacity =- 

.,,_, 1030 ^ .- 
^/^^(^) =-^ = 5.15 



20 



From Table 2, we note that 20 tests correspond to 
3 percent error of determination of mean. Thus, the 
observed average minus the error of determination, that 
is 5.00 g/d(-= 5. \5-0.\5) is not less than the minimum 
specified value of 5.0 g/d and hence the lot is accepted 
as conforming. 
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ANNEX A 

(Clause 2. 3. \ A) 

LIMIT OF ERROR OF MEAN CORRESPONDING TO 

DIFFERENT NUMBER OF TESTS FOR VARIOUS 

QUALITY CHARACTERISTICS 

A-I Table 4 gives the limit of error of mean corresponding to diflcrent number of test carried out for various quality 
characteristics. The probability level for the limit of error of mean given in Table 4 varies between 95 to 98 percent. 

Table 4 Limit of Error of Mean 

{Clauses 23 A A and A-\) 



Number of 






Chamctehstics 






Tests 






,^^^*^_^^ 








r' 












Linear 


Tenacity 


hlongation 


F.venness 


Oil Content 




Density 




at Dreak 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


5 


4 


7 


10 


20 


7 


10 


3 


5 


7 


15 


5 


15 


2 


4 


— 


13 


4 


20 


™ 


3 


5 


II 


3 


25 


15 


— 


— 


10 


,— 


30 


— 


— 


4 


9 


_ 


45 


— 


2 


— 


— 


2 


50 


_ 


— 


3 


7 


— 


60 


1.0 


.-_ 




.... 


„ 


85 


„.. 


1.5 


— 


-- 


1 5 


100 


~ 


— 


— 


5 


—- 


120 


— 


— 


2 


—- 


— 


150 


— 


— 


— 


4 


— 


190 


••- 


1 


— 


— 


1 


210 


— 


— 


1 5 


— 


— 



ANNEX B 
(CV^w.vc' 3.1.1) 

GLOSSARY OF SYMBOLS 

X Mean; if x,, x^ jc^ are the n measurements ^ Coefficient of/? or R for the criteria for conformity. 

of the items in a sample 

iUi^n V = "^i ^^^ ^" B Maximum value for the expression or 

" „ U-L 

D 

R Range; if x,,jCj, jc^ are the a7 measurements . . . criteria for conformity for two-sided 

of items in a sample, arranged in tiie ascending order specification limits, 

of magnitude, than R-x^-x^, 

U Upper specification limit. 
R Mean Range; if /?,, R^, R^ are the range 

of m subgroups of five observations each (so that i Lower specification limit. 

the sample size n = 5m) then, 

<, Less than or equal to. 
- Rx^Ri •¥R^ 

fYi > Greater than or equal to. 
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PREPARATION OF TEST SPECIMENS FROM 
FABRIC SAMPLES FOR PHYSICAL TESTS 

(.SV;wrcT : IS 6668 : 1972) 



1 SCOPE 

I.I It prescribes procedure for preparing test specimens 
from fabric samples for the purpose of testing various 
physical characteristics. 

I.I.I This standard is applicable to all types of fabrics, 
namely, woven, knitted, felted and nonwoven, made from 
any type of fibre. 

2 PROC EDIJRE 
2.1 Woven Fabrics 

2. 1 . 1 fake one of the test samples drawn for the purpose 
of preparing test speciincMs, • lark the warp and weft 
direction and lay it Hat on the surface of smooth table. 
Remove any wrinkles or folds in the sample by hand 
without unduly stretching it. 

2.1.2 Mark the reciuired number of warpway and 
weftway test specimens of the required size from 
different poUions of the sample under test. The length 
directions of the warpway and weftway test specimens 
shall be parallel to the warp and weft directions of the 
sample respectively. The specimens marked in each 
direction shall be scattered throughout the area of the 
sample (sec Fig. 1 A) in such a way that: 

a) no two warpway specimens contain the same 
set of warp yarn, and 

b) no two wet\way speciinens contain the same 
set of wet\ yams. 

2.1.2.1 However, in case it is not possible to have 
dilTerent sets of warp or weft yarns for different 
specimens, a portion of the warp or wet\ yams taken in 
one specimc!! may be allowed to form a part of the other 
specimen (sec Fig. IB). 

2.1.2.2 fhe nutnber of test specimens to be drawn and 
the si/e of each specimen depends on the characteristic 
to be tested and shall be as laid down in the specification 
for the material or the method of test to be followed. In 
case there are more than one test sample for drawing test 
specimens, draw approximately equal number of 
specimens from each test sample to make up the total 
number of test specimens. 



2.1.2.3 Avoid taking test specimens from the portions 
having wrinkles, folds or defects. Do not take any 
specimen within one-tenth of the fabric width from the 
selvedge. Mark the warpway and weftway test specimens 
with the letters 'H^'and 'F' respectively for the purpose 
of identification. 

2.1.3 Cut with the help of a sharp razor or a pair of 
scissors the test specimens along the markings and collect 
the warpway and weftway specimens separately. 

2.2 Other Fabrics 

In the case of knitted, felted and nonwoven fabrics, the 
length and width directions should be treated as warp 
and weft directions respectively as in the case of woven 
fabrics and the test specimens prepared as above. 



± 






HD 



m 




F. 









1A TEST SPECIMENS WITHOUT COMMON YARNS 
(OR PORTIONS) 




leNCTH — -4* »j 



QO 



plCMCTH 



IB TEST SPECIMENS WITH COMMON YARNS 
(OR PORTIONS) 

W = warpway test specimen 
/" ^ wet\way test specimen 

NOrt - Distance <y shall be not less than one-tenth ot fabric 
width. 

Fkj. I Lavoim of Tfst Spi^cimf.ns 
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METHODS FOR 

PREPARATION OF LABORATORY TEST 

SAMPLES AND TEST SPECIMENS OF TEXTILE 

MATERIALS FOR CHEMICAL TESTING 

(Source: IS 9022: J 979) 



This standard prescribes the methods in which the 
laboratory test samples are obtained by the combination 
of numerous small portions each drawn from a different 
part of the laboratory bulk sample. Therefore, any results 
obtained on test specimens from these samples will 
estimate the mean level in the laboratory bulk sample 
but will not indicate the variability of level from portion 
to portion of the laboratory bulk sample. Consequently 
it is appropriate to usie this method in cases where it is 
desired to estimate the bulk composition, for example, 
the proportions of different fibres in a blend, but it is not 
appropriate in cases where variability is important, for 
example, in the determination ofpH where the local value 
is significant, or in the determination of fungicides, where 
a high value in one area of the material does not 
compensate for low value elsewhere. Also, it may not 
be appropriate for use in determination of commercial 
mass values. 

1 SCOPE 



2.2 Laboratory Bulk Sample 

That portion of the bulk source taken to be representative 
of the whole. The size and nature of the laboratory bulk 
sample should be sufficient to overcome adequately the 
variability of the bulk source and to facilitate ease of 
handling in the laboratory. 

2.3 Laboratory Test Sample 

That portion of the laboratory bulk sample from which 
specimens are taken for testing. The size and nature of 
the laboratory test sample should be sufficient to 
overcome adequately the variability of the laboratory 
bulk sample. 

2.4 Test Specimen 

The portion of material required to give an individual 
test result. 



LI This method specifies procedure for laboratory test 
samples of textile materials from laboratory bulk samples 
taken from a bulk source and gives general directions 
for the preparation of test specimens of convenient size 
for chemical tests. 

1.2 No provision for sampling from the bulk source is 
described since it is assumed that the laboratory bulk 
sample has been selected by a suitable procedure and is 
representative of the bulk source. 

2 DEnNITIONS 

For the purpose of this method, the following definitions 
shall apply. 

2.1 Bulk Source 

That quantity of material which is to be judged on the 
basis of one scries of test results. This may comprise, 
for example, all the material in one delivery of cloth; all 
the cloth woven from a particular beam; a consignment 
of yam; a bale or a group of bales of raw fibre. 



3 PRINCIPLE 

The laboratory test sample is taken so that it is 
representative of the laboratory bulk sample. The test 
specimens are taken from the laboratory test sample in 
such a way that each of them is representative of the 
laboratory test sample. 

4 SAMPLING OF LOOSE FIBRES 
4.1 Non-oriented Fibres 

4.1.1 If the laboratory bulk sample consists of less than 

5 kg of loose fibre, spread it out in an even layer. Obtain 
the laboratory test sample by taking at random a 
minimum of 100 tufts of approximately equal size, the 
total mass being sufficient to give a laboratory test sample 
of required size. 

4.1.2 If the laboratory bulk sample is greater than 5 kg, 
divide it into a number of equal portions, and take an 
equal number of tufts of suitable mass from each portion 
such that the total number from all portions exceed 1 00. 
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4.1.3 Prctreat the laboratory test sample, if required, by 
the test method to be used. From the laboratory test 
sample remove at random, using forceps, small tufts of 
approximately equal mass to give a test specimen of the 
mass required. 

4.2 Oriented Fibres (Card Webs, wSlivers, Rovings) 

From randomly selected parts of the laboratory bulk 
sample cut not less than ten cross sections each weighing 
approximately I g. After applying pretreatment, if 
necessary, lay the crosssections together and obtain the 
test specimen by cutting through them so as to take a 
portion of each of the ten lengths. 

5 SAMPLING OF YARN 

5.1 Yarn in Packages or in Hanks 

5.1.1 If the number of packages in the laboratory bulk 
sample is 25 or less, sample all the packages. If the 
number exceeds 25, take 25 packages at random. If the 
linear density of the yarn, expressed in tex, is /, and the 
number of packages taken from the laboratory bulk 
sample is w, the length of yam from each package to 
give a 10 g laboratory test sample is: 

10' 
cm 

if/? X / is high, for example, more than 2 000, wind a 
heavier skein and cut it across in two places to make a 
low of suitable mass. 

5.1.2 Withdraw the appropriate continuous length 
from each package either by winding skeins of the 
same number of turns on a warp reel (sec Note) or 
by some other means. Unite the length side by side 
either as a single skein or as a tow to form the 
laboratory test sample, ensuring that there are equal 
lengths from each package in the sk^in or tow. 
Prctreat the laboratory test sample, if required, by a 
suitable method and ensure that the ends of any 
sample in the form of tow are securely tied before 
treatment. 

NOTF — If the packages can be mounted tn a convenient cieel a 
' sufficient number of skeins can be wound simultaneously. 

5.1.3 Take specimens of the appropriate mass from 
the laboratory test sample by cutting a bunch of 
threads of equal length from the skein or tow and 
comprising all the threads in it, ensuring that test 
specimens are taken from a place remote from the 
tie bands. 



5.2 Yarn on Warp 

5.2.1 Take the laboratory test sample by cutting a 
length from the end of the warp, not less than 20 cm 
long and comprising all the yarns in the warp except 
the selvedge yarns, which are rejected. Tie the bunch 
of threads together near one end. If the sample is too 
large for any required pretreatment, divide it into two 
or more portions, each portion tied together separately 
for pretreatment. Reunite the portions after the 
pretreatment. 

5.2.2 Take a test specimen by cutting a suitable length 
from the laboratory test sample from the end remote from 
the tie band, and comprising all the threads in the warp. 
For warp of A^ threads of tex /, the length of a specimen 
of mass 1 g is: 



10^ 

Nxt 



cm 



6 SAMPLING OF FABRIC 

6.1 From a Laboratory Bulk Sample Consisting of a 
Single Cutting up to 1 m in Length 

6.1.1 Cut a diagonal trip from corner to comer and 
remove the selvedges. For a laboratory test sample of 
vVg the area of the strip required is: 



M 



cm 



where M is the mass of the cloth in grams per square 
metre. 

6.1.2 This area divided by the length of the diagonal in 
centimeters will give the required width of strip in 
centimeters. 

6.1.3 After subjecting the strip to any pretreatment, cut 
it across its length into four equal lengths and 
superimpose them. Take test specimens from any part 
of the layered material by cutting through all the layers 
in such a way that each specimen comprises an equal 
length from each layer. 

^•2 From n Laboratory Bulk Sample Consisting of t 
Single Cutting More tlian 1 m in Length 

Take two full-width cuttings, one fix>m each end of the 
laboratory bulk sample and not more than I m long. Cut 
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both into two equal portions by a cut parallel to the warp 
direction and mark the right-hand and left-hand halves 
of each. Put the right-hand half of one cutting to the left- 
hand half of the other, with the cut edges together, and 
cut a diagonal strip from the lower comer of one cutting 
to the upper comer of the other, after removing the 
selvedges. Proceed as in 6.1, treating the two half-width 
diagonal strips as if they were a full-width continuous 
strip. 

6.3 From a Laboratory Bulk Sample Consisting of 
Several Cuttings 

Treat each cutting separately as described in 6.1 or 6.2 
and give results for each cutting in the test report. 

6.4 From a Fabric with a Design Arising from the 
Distribution of Threads 

6.4.1 Ensure, if possible, that there is an integral 
number of complete repeats of the design in the 
laboratory bulk sample and proceed as in 6.1 unless 
the laboratory bulk sample so obtained is more than 
I m in length in which case proceed as in 6.2. Where 
the pattern repeat is large and/ or asymmetric, the 
entire strip should be cut into small fragments, 
thoroughly mixed and then sampled by the procedure 
indicated in 4.1. 



6.4.2 Where the laboratory bulk sample does not 
contain at least on complete repeat of the design, report 
this under 8.1 (b). 

7 SAMPLING OF MADE-UP ARTICLES 

7.1 The laboratory bulk sample nonnally consists of a 
complete made-up article or a representative part of such 
an article. 

7.2 Determine whether all parts of the article are of 
similar composition; if so, treat the whole article as a 
laboratory bulk sample, and take a laboratory test 
sample representative of the laboratory bulk sample. 

7.3 If parts of the article are of different composition, 
separate the parts and treat each as the laboratory bulk 
sample and take a laboratory test sample representative 
of the laboratory bulk sample. 

8 TEST REPORT 

8.1 The test report shall include the following 
information: 

a) A statement that the material was sampled in 
accordance with this method, 

b) The size of the laboratory bulk sample (see also 
6.4.2), 

c) The size of the laboratory test sample, and 

d) The size of the test specimen. 
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METHOD FOR CONDITIONING OF TEXTILES 

(Sowrce: IS 6359: 1971) 



Most of the textiles being hygroscopic in nature, the 
relative humidity and temperature of the atmosphere 
affect their physical and mechanical properties 
appreciably. In order that reliable comparisons may be 
made among different materials and products and among 
different laboratories, it is necessary to standardize the 
humidity and temperature conditions and the procedure 
by which the textile material may be brought to the 
moisture equilibrium before testing. 

1 SCOPE 

1.1 It prescribes procedure for conditioning of all textile 
materials. 

1.1.1 This method also prescribes a procedure for 
pre-conditioning of textiles which would be necessary 
if specified in the standard test method or specification 
for the material under test before conditioning. 

2 PRINCIPLE 

The principle followed is to allow the textile material 
to remain in the conditioning room during its 
absorption cycle f6r a sufficient time to reach moisture 
equilibrium. 

3 TERMINOLOGY 

3.1 Atmospheric Conditions for Testing (Standard) 

The atmosphere in which physical tests on textile 
materials arc performed. It has a relative humidity of 
65 ± 2 percent and temperature of 27 ± 20°C. 

3.2 Moisture Equilibrium 

The condition reached by a sample or specimen in a 
controlled atmosphere when the net difference between 
the amount of moisture absorbed and the amount 
desorbed, as shown by a change in weight, shows no 
trend and becomes insignificant. 

3.3 Moisture Equilibrium for Testing 

The condition reached by sample or specimen during 
free exposure to moving air controlled at specified 



conditions. For test purposes, moisture equilibrium shall 
be reached by absorption, starting from a relatively low 
moisture content. Moisture equilibrium for testing is 
considered to have been reached when successive 
weighings carried out at intervals of not less than 2 hours 
of the textile materials freely exposed to the moving air 
differ by less than 0.25 percent. 

3.4 Preconditioning 

To bring a sample or specimen to a relatively low 
moisture content [equilibrium in an atmosphere 
between 10 and 25 percent RH and temperature not 
exceeding 50°C {see Note)] prior to conditioning in a 
controlled atmosphere for testing (while 
preconditioning in frequently translated as predrying, 
specimens should not, in fact, be brought to the over- 
dry state.). 

NOTH - These conditions may be obtained by heating air at 
65 percent RH and 27°C (the standard atmosphere) to a 
temperature up to 50° C in air circulating type oven 

3.5 Relative Humidity 

The ratio of the actual pressure of the water vapour in 
the atmosphere to the saturation vapour pressure at the 
same temperature. The ratio is usually expressed as a 
percentage. 

NOTE - Under normal circumstances, the sling or whirling 
hygrometer or Assmann's arc the most convenient instruments 
for measuring relative humidity, they are sufficiently accurate 
for this purpose. 

4 APPARATUS 

4.1 Conditioning Room or Chamber 

Equipped with apparatus capable of maintaining standard 
atmosphere for conditioning and testing throughout the 
room or chamber within the specified tolerances of 
relative humidity and temperature and having 
arrangements for maintenance of proper air circulation 
(see3.\y 

4. 1 . 1 It shall also be equipped with the instruments for 
recording relative humidity and temperature. 
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4.2 Preconditioning Cabinet or Room 

i quipped with apparatus capable of maintaining 
atmosphere Tor pre-conditioning of textiles throughout 
the room or chamber within the specified tolerances of 
relative humidity and temperature (see 3.4) 

4.3 Balance 

Capable of weighing to an accuracy of 0.25 percent. 

5 PROCFHURE 

5.1 Determine the relative humidity and temperature of 
the conditioning room or chamber (see 4.!) and, if 
preconditioning is also to be carried out, find the relative 
humidity and temperature of the preconditioning cabinet 
or room to check whether the conditions meet the 
specified values of relative humidity and temperature or 
not If the conditions are not as required, make 
adjustments to bring them to the desired limits of 
temperature and humidity 

5.1.1 If both preconditioning and conditioning are 
prescribed in the test method or the specification for the 
material, proceed as gives in 5.2 and 5.3, and if only 
conditioning has been prescribed, omit 5.2. 



5.2 Expose the specimen or sample in the atmosphere for 
preconditioning in such a way as to expose, as far as 
possible, all portions of the material to the atmosphere until 
the moisture equilibrium is attained (^et? Note 1 under 5.3). 

5.3 Expose the specimen or sample (already pre- 
conditioned, if so required) in the standard atmosphere 
in such a way as to expose, as far as possible, all portions 
of the material to the atmosphere until the moisture 
equilibrium is attained (see Notes). 

NO res 

1 In case the material received is in package furm, it is 
preferable to prepare test specimens in loose or open form 
so that all portions get uniformly exposed to the 
preconditioning or conditioning atmospheres For example, 
m case ot yarn in the form ot cones or cheeses, suitable 
skems may be prepared for conditioning 

2 For guidance purposes, it may be noted that the minimum 
time required tor the various types of textile materials having 
moisture regain values of less than 5 percent is about 6 hours to 
reach moisture cquilibnum while for those having moisture regain 
values of more than 5 percent it is 24 hours 

5.4 The textile materials conditioned as above be tested 
according to the procedure laid down. 
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CONVERSION FACTORS 

AND CONVERSION TABLES FOR 

YARN COUNTS 

(Source : \S 36S9 : 1966) 



1 SCOPE 



2.1 Direct System 



Ifdefines the various count systems and provides factors ^^^ ^^""^ ^^^^^"^ '" ^^^^^^ ^^^ ^'^^ ^^ ^^^ y»^" »s 
and formulae for inter-conversion of yam counts. Tables ^^P^^ssed in tenns of the mass of yam per unit length. 

for inter-conversion of values in traditional count systems 

and Tex System are also included. ^'^ Indirect System 

The count system in which the size of the yarn is 
2 DEFINITIONS expressed in terms of the length of yam per unit mass. 

3 CONVERSION FACTORS 
Table 1 Conversion Factors for Direct Systems and Tex 

of 
Lrngth 



SI 


Yarn Count 


Symbolic 


Unit 


No. 


System 


Abbre- 


of 






viation 


Mass 
I'srd 



(I) 



(2) 



(3) 



i) 


Tex 


r, 


ii) 


Denier 


I. 


iii) 


Grist [Jute, 
Hemp, Linen 
(dry spun)] 


7J 



(4) 

Ig 
Ig 
I lb 



(5) 

I DOOni 

9 000m 

14 400yd 

(Spyndle unit) 



Unit 


Conversion Factors 


of 






Yam 


lo Other 


To 1 ex 


Count 


Vjim 


from Other 




Counts 


Yam 




from Tex 


Counts 


(6) 


(7) 


(8) 



g/l 000m 

g/9 000m /• - 9/; /; - II 1 1 7', 

I b/ ! 4 400 r - 029 03 7; /, -34.45 T 
yd 



Table 2 Conversion Factors for Indirect Systems and Tex 



SI No. Yarn Count System 



Symbolic Unit of llnitof 

Abbreviation I ,cn{(th I Ised Mass t Iscd 



i) Cotton count (Spunrayon SC 840yd 

staple, spun silk) (hank) (hank) 



ii) Liner (wet spun) 



iv) Woollen (Dewsbury) 



V) Woollen (Yorkshire) 



I yd 



vi) Worsted 



lib 



NL 300 yd (lea) lib 



iii) Metric (cotton and wool) S^ 1 000m (hank) I kg 



1 oz 



N 256 yd (Skein) I lb 



N^IV 560 yd (hank) I lb 



Unit of 
Yam Count 



Conversion Factors 



Toother 

Yam Counts 

from Tex 



840 yd/lb MC 
300 yd/lb NrL 

lOOOm/kg 
yd/oz 

256 yd/lb 



/v. - 



N., = - 



590-5 

T, 
1-654 

T. 

nooo 

31000 



N. 



1938 



T^ 



560 yd/lb NrW = 

T. 



To Tex from 

Other Yam 

Counts 



/'. 



/.= 



T, 



590-5 

Nx: 

1654 
N.L 

1 000 

N. 

31 000 

^./ 

I 938 
T. 

885-8 
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Tabic 4 Cotton Count (Spun-Rayon Staple, Spun Silk) {N^O 
to Tex (f,) 

590 5 











1 s,\ - 


Cotton Count 












Cotton 






















(ount 





* 


2 


3 


4 


S 


6 


7 


8 


9 




Tex 


Tex 


lex 


lex 


kx 


lex 


lex 


lex 


lex 


lex 








S90S 


29S ^ 


196 8 


147 6 


118 1 


98 4 


84 4 


73 8 


6S6 


10 


S9 


SI 7 


49 2 


4M 


42 2 


^9 9 


16 9 


M 7 


32 8 


11 1 


20 


29'^ 


28 1 


26 8 


2W 


24 6 


2U> 


22 7 


219 


21 1 


20 4 


30 


19 7 


190 


184 


179 


17 1 


16^ 


164 


16 


IS S 


IS 1 


40 


14 8 


144 


14 1 


\M 


n4 


n 1 


128 


126 


121 


12 I 



11 6 



114 



11 1 



1( 9 



10 7 



10 S 



10 4 



102 



too 



60 


9 84 


9 68 


9S2 


9 17 


21 


9 09 


8 9^ 


881 


8 68 


8 S6 


70 


8 44 


8 12 


8 20 


8 09 


7 98 


7 87 


7 77 


7 67 


7 S7 


7 48 


80 


7 18 


7 29 


7 20 


7 11 


7 01 


f>9S 


6 87 


6 79 


671 


6 64 


90 


6S6 


6 49 


6 42 


6 IS 


6 28 


6 22 


6 IS 


6 09 


6 0^ 


S96 


100 


S9I 


S 8S 


S79 


S71 


S(i8 


^62 


S S7 


S S2 


S47 


S42 


110 


S37 


S 12 


S27 


S23 


S 18 


S 14 


S ()<) 


SOS 


soo 


4 96 


120 


4 92 





















Table 5 Denier (T^) to Tex {T,) 

kx 1111 -Denier 



Denier 



Tex 



Tex 



Tex 



lex 



kx 



kx 



lex 



kx 



Tex 









0111 


222 


113 


444 


0SS6 


f>67 


778 


889 


1 00 


10 


1 11 


122 


1 13 


I 44 


1 S6 


1 67 


1 78 


1 89 


2 00 


2 11 


20 


2 22 


2 11 


2 44 


2 56 


2 67 


2 78 


2 89 


100 


1 11 


3 22 


10 


3 33 


3 44 


3S6 


167 


178 


3 89 


4 00 


4 II 


4 22 


4 11 


40 


4 44 


4S6 


4 67 


4 78 


4 89 


SOO 


S 11 


S22 


S 13 


S44 



50 



5 56 



5 67 



5 78 



5 89 



6 00 



6 11 



6 22 



6 33 



6 44 



6 56 



60 


6 67 


6 78 


6 89 


7 00 


7 11 


7 22 


7 33 


7 44 


7S6 


7 67 


70 


7 78 


7 89 


8 00 


8 11 


8 22 


8 13 


8 44 


8S6 


8 67 


8 78 


80 


8 89 


9 00 


9 11 


9 22 


9 13 


9 44 


9S6 


9 67 


9 78 


9 89 


90 


100 


10 1 


102 


103 


10 4 


10 6 


10 7 


10 8 


109 


II 


100 


11 1 
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Tabic 6 Grist (f,) to Tex (T,) 

Tex - 34.45 X Grist 



(ir'iM 
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3.5 
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4.5 




lex 


Tex 
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lex 
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re\ 


Tex 


Tex 


Tex 


{) 





172 


M4 


51 7 


68 9 


86 1 


103 3 


120 6 


137 8 


155 


s 


1722 


\mA 


206 7 


223 9 


241 1 


258 4 


275 6 


292 8 


3100 


327 3 


10 


M4S 


361 7 


178 <) 


196 I 


4133 


430 6 


447 8 


465 


482 3 


500 


IS 


SI()7 


S34 


551 2 


568 4 


585 6 


602 8 


620 I 


637 3 


654 5 


671 7 


20 


()89 


706 2 


723 4 


740 6 


757 9 


775 1 


792 3 


809 5 


826 8 


844 


:s 


861 2 


878 4 


895 6 


9128 


930 1 


947 3 


964 6 


981 8 


999 


10162 


30 


1 033 





















Table 7 Linen Count {SJ.) to Tex (T,) 
1654 











1 CA — 


Linen Count 












Liiirn 






















( ount 



Kx 


1 


2 


3 


4 


5 


6 


7 


8 


9 




lex 


lex 


Tex 


lex 


Tex 


lex 


rex 


lex 


Tex 








1 654 


826 8 


5S1 2 


4134 


330 7 


275 6 


236 2 


206 7 


183 7 


10 


165 4 


150 1 


1178 


127 2 


118 1 


1102 


103 3 


97 1 


91 9 


87 


20 


82 7 


78 7 


75 2 


71 9 


68 9 


66 I 


63 6 


61 2 


59 1 


57 


10 


S5 1 


51 1 


51 7 


50 1 


48 6 


47 2 


45 9 


44 7 


43 5 


42 4 


40 


41 1 


40 1 


19 4 


18 5 


17 6 


16 7 


35 9 


35 2 


34 4 


33 7 



SO 111 12 4 318 U2 30 6 30 1 29 S 29 28 5 28 



60 


27 6 


27 1 


26 7 


26 2 


25 8 


25 4 


25 1 


24 7 


24 3 


24 


70 


216 


213 


210 


22 7 


22 3 


22 


21 8 


21 5 


21 2 


20 9 


80 


20 7 


20 4 


20 2 
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19 7 


19 5 


192 


190 


188 


186 


90 


184 


182 


180 


178 


176 


174 


172 


170 


169 


167 


100 


165 


164 
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16 1 


15 9 


157 


156 


155 


15 3 


152 


no 
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149 


148 


146 


14 5 


14 4 


143 


14 1 


14 


139 


120 


13 8 
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Table 8 Metric Count (/VJ to Tex (F,) 

1 (KX) 











1 CA — 


Metric Count 
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Tex 


lex 


lex 


lex 


lex 


Itx 


Itx 


lex 


Tex 


lex 








1 000 


SOO 


11^ ^ 


2S0 


200 


166 7 


142 8 


12S0 


111 1 


10 


1000 


90 9 


83 3 


76 9 


71 4 


66 7 


62 S 


S8 8 


SS6 


S2 6 


20 


soo 


47 6 


4S4 


41 S 


41 7 


40 


18 S 


37 


3S7 


34 S 


30 


33 3 


32 3 


312 


10 3 


29 4 


28 6 


27 8 


27 


26 1 


25 6 


40 


25 


24 4 


2U 


213 


22 7 


22 2 


21 7 


21 1 


20 8 


20 4 



20 



19 6 



192 



18 9 



r' S 



182 



179 



17S 



172 



170 



60 


167 


164 


16 1 


1S9 


1S6 


1S4 


|S2 


149 


14 7 


14 S 


70 


14 3 


14 1 


119 


117 


ns 


131 


lU 


110 


128 


127 


80 


125 


12 3 


122 


120 


11 9 


11 8 


11 6 


11 S 


11 4 


112 


90 


11 1 


110 


10 9 


108 


10 6 


10 s 


10 \ 


101 


102 


10 1 


100 


100 





















Table 9 Woollen (Dewsbury) (N^) to Tex {T) 
II (XX) 



Tex =■ 



Woollen Count (Dewsbury) 



Woollen 
Count 



SO 



Tex 



Tex 



Itx 



lex 



Itx 



lex 



Tex 



rex 



lex 



620 



607 8 



S96 2 



S84 9 



S74 1 



S616 



SSI 6 



S4^8 



SM S 



lex 









31 000 


ISSOO 


10311 


7 7SO 


6 200 


S 167 


4 428 


3 87S 


W44 


10 


3 100 


2818 


2S83 


2 38S 


2214 


2 067 


1 918 


1 824 


I 722 


1 612 


20 


1 sso 


I 476 


1 409 


1 148 


I 292 


1 240 


1 192 


1 148 


1 107 


1 069 


30 


1033 


1 000 


968 8 


939 4 


911 8 


88S7 


861 1 


837 8 


81S8 


794 9 


40 


77S0 


7S6 1 


738 1 


720 9 


704 S 


688 9 


67^9 


6S9 6 


64S8 


612 6 



S2S4 



60 


5167 


S08 2 


sooo 


492 1 


484 4 


476 9 


469 7 


462 7 


4SS9 


449 3 


70 


442 8 


436 6 


410 6 


424 6 


4189 


413 ) 


407 9 


402 6 


19-4 


192 4 


80 


187 S 


182 7 


178 


171 S 


369 


364 7 


160 S 


IS6 3 


1S2 3 


148 3 


90 


344 4 


140 6 


317 


113 1 


329 S 


V6 } 


^22 9 


3196 


3161 


111 1 


100 


3100 
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Table 10 Woollen (Yorkshire) (^) to Tex (T) 

1 938 









I 


Woollen Count (Yorkshire) 










Woollen 






















C oiint 





1 


2 


3 


4 


5 


6 


7 


8 


9 




lex 


lex 


Tex 


rex 


Tex 


Tex 


Tex 


Tex 


Tex 


Tex 








1 938 


968 9 


645 9 


484 4 


387 5 


323 


276 8 


242 2 


2153 


10 


193 8 


I 76 2 


161 5 


149 1 


138 4 


129 2 


121 1 


1140 


107 6 


102 


20 


96 9 


92 3 


88 1 


84 2 


80 7 


77 5 


74 5 


71 8 


69 2 


668 


^o 


64 6 


62^ 


60 6 


58 7 


56 9 


55 4 


53 8 


52 4 


50 9 


49 7 


40 


48 4 


47 ^ 


46 1 


45 1 


44 


43 I 


42 1 


412 


40 4 


39 5 



37 9 



37^ 



36 6 



3S9 



35 2 



34 6 



33 9 



33 4 



32 8 



60 



32 3 



Table 1 1 Worsted (\fV) to Tex (T) 
885 8 



Tex 



Worsted Count 



Worsted 
Count 





lex 


lex 


lex 


rex 


Tex 


Tex 


Tex 


Tex 


Tex 


Tex 








885 8 


442 9 


295 3 


221 5 


177 2 


147 6 


126 5 


1107 


98 4 


10 


88 6 


80S 


73 8 


68 1 


63 3 


59 1 


S5 4 


52 1 


49 2 


46 6 


20 


44 ^ 


42 2 


40 3 


38 5 


36 9 


35 4 


34 1 


32 8 


316 


30 6 


30 


29 5 


28 6 


111 


26 8 


26 


25 3 


24 6 


23 9 


23 3 


22 7 


40 


22 1 


216 


21 1 


20 6 


20 1 


19 7 


19 3 


188 


185 


18 1 



SO 



177 



174 



170 



167 



164 



16 1 



158 



155 



153 



150 



60 


148 


145 


143 


14 1 


13 8 


136 


134 


132 


130 


128 


70 


126 


12 5 


123 


12 1 


120 


11 8 


117 


II 5 


It 4 


11 2 


80 


11 1 
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Table 12 Tex to Other Count Systems 



Tex 


Cotton 
Count 


Denier 


Grist 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkshire) 


Worsted 


m 


iKQ 


(L) 


m 


iKL) 


(K) 


(Va) 


m 


(A'.HO 


(0 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


I 


590 5 


9 00 


029 


1 654 


1 000 


31 000 


1938 


885 8 


2 


295 2 


180 


058 


826 8 


500 


15 500 


968 9 


442 9 


3 


196 8 


27 


087 


'i512 


333 3 


10 333 


645 9 


295 3 


4 


147 6 


36 


0116 


4114 


250 


7 750 


484 4 


221 5 


5 


118 1 


45 


145 


330 7 


200 


6 200 


387 5 


1772 


6 


98 4 


54 


174 


275 6 


166 7 


5 167 


323 


147 6 


7 


84 4 


63 


203 


236 2 


142 9 


4 428 


276 8 


126 5 


8 


73 8 


72 


232 


206 7 


125 


3 875 


242 2 


1107 


9 


65 6 


81 


261 


183 7 


111 1 


3 444 


2153 


98 5 


10 


59 


90 


290 


165 4 


100 


3 100 


193 8 


88 6 


11 


53 7 


990 


0319 


150 3 


90 9 


2818 


176 2 


80 5 


12 


49 2 


108 


348 


137 8 


83 3 


2 583 


161 5 


73 8 


13 


45 4 


1170 


377 


127 2 


76 9 


2 385 


149 1 


68 1 


14 


42 2 


126 


406 


118 1 


714 


2214 


138 4 


63 3 


15 


39 4 


135 


435 


1102 


66 6 


2 067 


129 2 


59 


16 


36 9 


1440 


464 


103 3 


62 5 


1938 


121 1 


55 4 


17 


34 7 


153 


494 


97 3 


58 8 


I 824 


1140 


52 1 


18 


32 8 


162 


523 


919 


55 S 


1722 


107 7 


49 2 


19 


31 1 


1710 


552 


87 


52 6 


1632 


102 


46 6 


20 


29 5 


180 


581 


82 7 


50 


1 550 


96 9 


44 3 


21 


28 1 


189 


0610 


78 7 


47 6 


1 476 


92 3 


42 2 


22 


26 8 


198 


639 


75 2 


45 4 


1 409 


88 1 


40 3 


23 


25*7 


207 


668 


71 9 


43 5 


1 348 


84 2 


38 5 


24 


24 6 


2160 


697 


68 9 


41 7 


I 292 


80 7 


36 9 


25 


23 6 


225 


726 


66 1 


40 


i 240 


77 5 


354 


26 


22 7 


234 


755 


63 6 


38 5 


1 192 


74 5 


34 1 


27 


219 


243 


784 


612 


37 


1 148 


71 8 


32 8 


28 


21 1 


252 


0813 


59 1 


25 7 


1 107 


69 2 


316 


29 


20 4 


3610 


842 


57 


34 5 


1 069 


66 8 


30 6 


30 


19 7 


270 


871 


55 1 


33 3 


I 033 


64 6 


29 5 


31 


190 


279 


900 


53 1 


32 3 


1 000 


62 5 


28 6 


32 


184 


288 


929 


51 7 


312 


968 8 


60 6 


27 7 


33 


17 9 


297 


958 


50 1 


30 3 


939 4 


58 7 


26 8 


34 


174 


306 


987 


48 6 


29 4 


921 8 


56 9 


26 


35 


169 


3150 


1 02 


47 2 


28 6 


885 7 


55 4 


25 3 


36 


164 


324 


104 


45 9 


27 8 


861 1 


53 8 


24 6 


37 


160 


333 


1 07 


44 7 


27 


837 8 


52 4 


23 9 


38 


15 5 


342 


1 10 


43 5 


26 3 


8158 


50 9 


23 3 


39 


15 1 


3510 


1 13 


42 4 


25 6 


794 9 


49 7 


22 7 


40 


148 


360 


] 16 


41 3 


25 


775 


48 4 


22 2 


41 


144 


369 


1 19 


40 3 


24 4 


756 1 


47 3 


216 


42 


14 1 


378 


122 


39 4 


23 8 


738 1 


46 1 


21 1 


43 


13 7 


387 


125 


38 5 


23 2 


720 9 


45 1 


20 6 


44 


134 


396 


128 


37 6 


22 7 


704 5 


44 


20 1 


45 


13 1 


405 


131 


36 7 


22 2 


688 9 


43 1 


197 
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Ux 


( otIon 
Count 


Denier 


Grist 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkfhire) 


Worsted 


(/) 


(/V.O 


{T,) 


(r.) 


{N,L) 


{K) 


(A'd) 


(/Vy) 


{N.W) 


(I) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


46 


128 


4140 


134 


359 


217 


673 9 


42 1 


193 


47 


12 6 


423 


136 


35 2 


21 3 


659 6 


412 


188 


48 


123 


432 


139 


34 4 


20 8 


645 8 


40 4 


184 


49 


12 


4410 


142 


33 7 


20 4 


632 6 


39 5 


18 1 


SO 


118 


450 


145 


33 1 


20 


620 


38 8 


177 


51 


11 6 


459 


1 48 


32 4 


196 


607 8 


37 9 


174 


52 


11 4 


468 


1 M 


318 


192 


596 2 


37 3 


170 


53 


11 1 


477 


1 54 


312 


189 


584 9 


36 6 


16 7 


54 


10 9 


486 


1 57 


30 6 


185 


574 1 


35 9 


164 


55 


107 


495 


1 60 


30 1 


182 


563 6 


35 2 


16 1 


56 


10 5 


504 


1 63 


29 5 


178 


553 6 


34 6 


158 


57 


10 4 


5130 


165 


29 


175 


543 8 


33 9 


155 


58 


10 2 


522 


1 68 


28 5 


172 


534 5 


33 4 


153 


59 


10 


531 


171 


28 


169 


525 4 


32 8 


150 


60 


9 84 


540 


1 74 


27 6 


166 


5167 


32 3 


14 8 


61 


9 68 


549 


177 


27 1 


164 


508 2 


318 


14 5 


62 


9 52 


558 


1 80 


26 7 


16 1 


500 


313 


14 3 


63 


9 37 


567 


183 


26 2 


159 


492 1 


30 8 


14 1 


64 


9 23 


576 


1 86 


25 8 


156 


484 4 


30 3 


13 8 


65 


9 09 


585 


1 89 


25 4 


154 


476 9 


29 8 


13 6 


66 


8 95 


594 


1 92 


25 1 


152 


469 7 


29 4 


134 


67 


881 


603 


1 94 


24 7 


14 9 


462 7 


28 9 


112 


68 


8 68 


612 


1 97 


24 3 


14 7 


455 9 


28 5 


130 


69 


8 56 


621 


2 00 


24 


14 5 


449 3 


28 1 


128 


70 


8 44 


630 


2 03 


23 6 


14 3 


442 8 


27 7 


12 6 


71 


8 32 


639 


2 06 


23 3 


14 1 


436 6 


27 3 


12 5 


72 


8 20 


648 


2 09 


23 


139 


430 6 


26 9 


123 


l^ 


8 09 


657 


2 12 


22 7 


137 


424 6 


26 5 


12 1 


74 


7 98 


666 


2 15 


22 3 


135 


4189 


26 2 


11 9 


75 


7 87 


675 


2 18 


22 


13 3 


4133 


25 8 


11 8 


76 


7 77 


684 


221 


21 8 


132 


407 9 


25 5 


11 7 


11 


7 67 


693 


2 24 


21 5 


130 


402 6 


25 2 


11 5 


78 


7 57 


702 


2 26 


212 


12 8 


392 4 


24 8 


11 4 


''9 


7 48 


711 


2 29 


20 9 


126 


393 4 


24 5 


112 


80 


7 38 


720 


2 32 


20 7 


125 


387 5 


24 2 


11 1 


HI 


7 29 


729 


2 35 


20 4 


12 3 


382 7 


23 9 


109 


82 


7 20 


738 


2 38 


20 2 


122 


378 


23 6 


108 


83 


7 11 


747 


241 


199 


120 


373 5 


23 3 


107 


%\ 


7 03 


756 


2 44 


19 7 


11 9 


369 


23 1 


105 


85 


6 95 


765 


2 47 


19 5 


118 


364 7 


22 8 


104 


86 


6 87 


774 


2 50 


19 2 


11 6 


360 5 


22 5 


103 


87 


6 79 


783 


2 53 


190 


11 5 


356 3 


22 3 


102 


88 


6 71 


792 


2 55 


188 


114 


352 3 


22 


10 1 


89 


6 64 


801 


2 58 


186 


11 2 


348 3 


218 


100 


90 


6 56 


810 


2 61 


184 


11 I 


344 4 


215 


9 84 
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Tex 


Cotton 
Count 


Denier 


Grist 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkihlre) 


Worsted 


(r.) 


(A^eO 


(T,) 


(T) 


W^) 


(AJ 


(/Vu) 


(A^>) 


(M.iV) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


91 


6 49 


8190 


264 


182 ' 


110 


140 6 


213 


9 73 


92 


6 42 


828 


2 67 


180 


109 


337 


21 1 


9 63 


93 


6 35 


837 


2 70 


178 


10 8 


133 3 


20 8 


9 52 


94 


6 28 


846 


2 73 


176 


106 


129 8 


20 6 


9 42 


95 


6 22 


855 


2 76 


174 


10 5 


126 1 


20 4 


9 32 


96 


615 


864 


2 79 


172 


104 


122 9 


20 2 


9 23 


97 


609 


873 


2 82 


170 


10 3 


1196 


20 


9 13 


98 


6 03 


882 


2 84 


169 


10 2 


3163 


198 


9 04 


99 


5 97 


891 


2 87 


16 7 


10 1 


113 1 


!96 


8 95 


100 


5 91 


900 


2 90 


16 5 


100 


3100 


194 


8 86 


105 


5 62 


945 


3 05 


15 7 


9 52 


295 2 


18 5 


8 44 


110 


5 37 


990 


3 19 


150 


9 09 


281 8 


176 


8 05 


115 


5 14 


1035 


3 34 


144 


8 70 


269 6 


169 


7 70 


120 


4 92 


1080 


3 48 


138 


8 13 


258 3 


16 1 


7 38 


125 


4 72 


1 125 


3 63 


13 2 


8 00 


248 


155 


7 09 


130 


4 54 


1 170 


3 77 


127 


7 69 


238 5 


149 


681 


135 


4 37 


1215 


3 92 


122 


741 


229 6 


144 


6 56 


140 


4 22 


1260 


4 06 


11 8 


7 14 


221 4 


138 


6 33 


145 


4 07 


1305 


421 


11 4 


6 90 


2138 


114 


6 11 


150 


3 94 


1350 


4 35 


110 


6 66 


206 7 


129 


5 90 


155 


381 


1 395 


4 50 


107 


6 45 


200 


125 


5 71 


160 


3 69 


1440 


4 64 


103 


6 25 


193 8 


12 1 


5 54 


165 


3 58. 


1485 


4 79 


100 


6 06 


187 9 


11 7 


5 37 


170 


3 47 


I 530 


4 93 


9 73 


5 88 


182 4 


11 4 


521 


175 


3 37 


1 575 


5 08 


9 45 


571 


177 1 


11 1 


5 06 


180 


3 28 


1620 


5 23 


9 19 


5 55 


172 2 


108 


4 92 


185 


3 19 


1665 


5 37 


8 94 


541 


167 6 


105 


4 79 


190 


3 11 


1 710 


5 52 


8 70 


5 26 


163 2 


102 


4 66 


195 


3 03 


1755 


5 66 


8 48 


5 13 


1590 


9 94 


4 54 


200 


2 95 


1 800 


581 


8 27 


5 00 


1550 


9 69 


4 43 


205 


2 88 


1 845 


5 95 


8 07 


4 88 


1512 


9 45 


4 32 


210 


281 


1890 


6 10 


7 87 


4 76 


147 6 


9 23 


4 22 


215 


2 75 


1935 


6 24 


7 69 


4 65 


144 2 


901 


4 12 


220 


2 68 


1980 


6 39 


7 52 


4 54 


140 9 


881 


4 03 


225 


2 62 


2 025 


6 33 


7 35 


4 44 


137 8 


861 


3 94 


230 


2 57 


2 070 


6 68 


7 19 


4 35 


134 8 


8 42 


3 85 


235 


251 


2115 


6 82 


7 04 


4 26 


1319 


8 25 


3 77 


240 


2 46 


2 160 


6 97 


6 89 


417 


129 2 


8 07 


3 69 


245 


241 


2 205 


711 


6 75 


4 08 


126 5 


791 


3 62 


250 


2 36 


2 250 


7 26 


661 


4 00 


124 


7 75 


3 54 


255 


2 32 


2 295 


7 40 


6 49 


3 92 


121 6 


760 


3 47 


260 


2 27 


2 340 


7 55 


6 36 


3 85 


1192 


7 45 


341 


265 


2 23 


2 385 


7 69 


6 25 


3 77 


1170 


731 


3 34 


270 


2 19 


2 430 


7 84 


6 12 


3 70 


1148 


7 18 


3 28 


275 


2 15 


2 475 


7 98 


601 


364 


1127 


7 05 


3 22 



PART 2, SECTION B-2/ 1 



35 



SP 15 (Part 2): 2000 

Table 12 Tex to Other Count Systems — Contd 



Irx 


Cotton 
Count 


Oenifr 


Grist 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkshire) 


Worsted 


(D 


(/v.O 


(/-,) 


m 


iKD 


(K) 


(A/a) 


W 


{s.m 


(1) 


(2) 


0) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


280 


211 


2 520 


8 13 


S91 


3S7 


1107 


6 92 


3 16 


2K^ 


2 07 


2S65 


8 27 


S80 


3 00 


108 8 


6 80 


3 11 


290 


2 04 


2610 


8 42 


S70 


3 45 


106 9 


6 68 


3 06 


295 


2 00 


2 6SS 


8S6 


561 


3 39 


lOSO 


6 57 


3 00 


100 


197 


2 700 


871 


SSI 


3 33 


103 3 


6 46 


2 95 


30^ 


1 94 


2 74S 


8 85 


5 42 


3 28 


1016 


6 3S 


2 90 


m 


1 90 


2 790 


9 00 


5 33 


3 23 


100 


6 25 


2 86 


31^ 


1 87 


2 83S 


9 14 


S25 


3 17 


98 4 


615 


281 


320 


184 


2 880 


9 29 


S 17 


3 12 


96 9 


6 06 


2 77 


32^ 


182 


2 92S 


9 43 


S09 


3 08 


95 4 


S96 


2 73 


330 


I 79 


2 970 


9S8 


SOI 


3 03 


93 9 


S87 


2 68 


33<; 


1 76 


301S 


9 72 


4 94 


2 99 


92 5 


5 79 


2 64 


340 


1 74 


3 060 


9 87 


4 86 


2 94 


92 2 


S69 


2 60 


34^ 


I 71 


3 lOS 


10 


4 79 


2 90 


89 9 


5 62 


2 57 


3 SO 


1 69 


3 ISO 


102 


4 72 


2 86 


88 6 


5 54 


2 S3 


3SS 


1 66 


3 19S 


103 


4 66 


2 82 


87 3 


S46 


2 SO 


360 


I 64 


i240 


lOS 


4 S9 


2 78 


86 1 


S38 


2 46 


36S 


1 62 


3 28S 


106 


4 S3 


2 74 


84 9 


S31 


2 43 


370 


1 60 


3 330 


10 7 


4 47 


2 70 


83 8 


5 24 


2 39 


37S 


1 S7 


3 37S 


109 


441 


2 67 


82 7 


5 17 


2 36 


380 


I ss 


M20 


11 


4 3S 


2 63 


81 6 


5 09 


2 33 


^xs 


1 S3 


3 46S 


11 2 


4 30 


2 60 


SOS 


S03 


2 30 


390 


I SI 


3S10 


113 


4 24 


2S6 


79 S 


4 97 


2 27 


^9S 


1 49 


3 5SS 


114 


4 19 


2 S3 


78 S 


491 


2 24 


400 


148 


3 600 


11 6 


4 13 


2 SO 


77 S 


4 84 


2 22 


40S 


146 


3 64S 


11 8 


4 08 


2 47 


76 S 


4 79 


2 19 


410 


144 


3 690 


11 9 


4 03 


2 H 


7S6 


4 73 


2 16 


41S 


1 42 


3 73S 


120 


3 99 


241 


74 7 


4 67 


2 13 


420 


1 41 


3 780 


122 


3 94 


2 38 


73 8 


461 


2 II 


42S 


1 39 


3 82S 


12 3 


3 89 


2 3S 


72 9 


4S6 


2 08 


430 


1 37 


3 870 


12S 


3 8S 


2 32 


72 1 


4S1 


2 06 


43S 


1 36 


?91S 


126 


3 80 


2 30 


713 


4 46 


2 04 


440 


1 34 


3 960 


128 


3 76 


2 27 


70 4 


4 40 


2 01 


44S 


I 33 


4 005 


12 9 


3 72 


2 2S 


69 7 


4 36 


1 99 


4S0 


1 31 


4 OSO 


13 1 


3 67 


2 22 


68 9 


431 


197 


4S^ 


1 30 


4 09S 


132 


3 64 


2 20 


68 1 


4 26 


19S 


460 


1 28 


4 140 


134 


3S9 


2 17 


67 4 


421 


1 93 


46S 


1 27 


4 18S 


13 S 


\ S6 


2 IS 


66 7 


4 17 


190 


470 


1 26 


4 230 


136 


3S2 


2 13 


66 


4 12 


1 88 


47S 


I 24 


4 27S 


138 


3 48 


2 11 


6S3 


4 08 


1 86 


4X0 


1 2^ 


4 320 


139 


3 44 


2 08 


64 6 


404 


184 


48S 


1 22 


4 36S 


14 1 


341 


2 06 


63 9 


4 00 


1 83 


490 


120 


4410 


14 2 


3 37 


2 04 


63 3 


3 9S 


1 81 


49S 


1 19 


4 4SS 


144 


3 34 


2 02 


62 6 


3 92 


1 79 


soo 


1 18 


4S00 


MS 


331 


2 00 


62 


3 88 


1 77 
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Table 12 Tex to Other Count Systems - Contd 



Tex 


Cotton 
Count 


Denier 


Grist 


Linen 


Metric 


Woollen 
(Dewxbury) 


Woollen 
(Yorkshire) 


Worsted 


in 


(N.O 


m 


(r,) 


CVJL) 


{NJ 


(^a) 


(^>) 


(NoHO 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


505 


1.17 


4 545 


14.7 


328 


1 98 


61,4 


3H4 


1 75 


510 


1.16 


4 590 


14.8 


3.24 


196 


608 


3.79 


1 74 


515 


1.15 


4 635 


15.0 


3.21 


1 94 


60.2 


3 76 


1 72 


520 


1.14 


4 680 


15 1 


3.18 


1.92 


59,6 


3.73 


1 70 


525 


1.12 


4 725 


15.2 


3.15 


1.90 


59 


3 69 


1 69 


530 


1.11 


4 770 


15.4 


3 12 


1.89 


5H.5 


3.66 


1 67 


535 


1.10 


4815 


15.5 


3,09 


1.87 


57.9 


3.62 


1 66 


540 


1.09 


4 860 


15.7 


3.06 


1.85 


57.4 


3.59 


I 64 


545 


1.08 


4 905 


15.8 


303 


1.83 


56.9 


3.56 


163 


550 


1.07 


4 950 


160 


3.01 


1.82 


564 


352 


1 61 


555 


1.06 


4 995 


16.1 


2.98 


1.80 


55 9 


349 


1 60 


560 


1.05 


5 040 


163 


2.95 


I 78 


55.4 


3 46 


1.58 


565 


1.05 


5 085 


16.4 


2.93 


1.77 


54 9 


3.43 


1.57 


570 


1.04 


5 130 


16.5 


2.90 


1 75 


54.4 


3.39 


1.55 


575 


103 


5 175 


16,7 


2.88 


1.74 


5.; 9 


3.37 


1.54 


580 


1.02 


5 220 


168 


2.85 


1.72 


53 4 


}M 


1 53 


585 


l.Ol 


5 265 


17.0 


2,83 


1 71 


53 


331 


1 51 


590 


1.00 


5 310 


17 1 


2,80 


1 .69 


52.5 


3.28 


1 50 


595 


0.992 


5 355 


17.3 


2.78 


1.68 


52.1 


3.26 


1.49 


600 


0.984 


5 400 


17.4 


2.76 


1 66 


51.7 


3.23 


1 48 


605 


0.976 


5 445 


17.6 


2.73 


1 65 


51 2 


3 20 


1.46 


610 


0.968 


5 490 


17.7 


2.71 


I 64 


50 9 


3 18 


1.45 


615 


0.9^0 


5 535 


17.9 


2.69 


16^ 


50 4 


3.15 


1.44 


620 


0.952 


5 580 


180 


2.67 


1.61 


500 


3.13 


1.43 


625 


0.945 


5 625 


181 


2.65 


1 .60 


49,6 


3.10 


142 


630 


0.937 


5 670 


18.3 


2,62 


1 59 


492 


3 08 


1 41 


635 


0.930 


5 715 


18.4 


2.60 


I 57 


48 8 


305 


1 39 


640 


0.923 


5 760 


18.6 


2.58 


I 56 


484 


303 


1.38 


645 


0.916 


5 805 


18.7 


2.56 


1 55 


48 i 


3.00 


1.37 


650 


0.909 


5 850 


18.9 


254 


1 54 


47.7 


2.98 


1 36 


655 


0.902 


5 895 


19.0 


2.53 


1.53 


47,3 


296 


1.35 


660 


0.895 


5 940 


19.2 


2.51 


1 52 


47,0 


2.94 


1.34 


665 


0.888 


5 985 


19,3 


2,49 


1 50 


466 


2.91 


1.33 


670 


0.881 


6 030 


19.4 


2.47 


I 49 


46.3 


289 


1.32 


675 


0.875 


6 075 


19.6 


2.45 


148 


45.9 


2.87 


1.31 


680 


0.868 


6 120 


19.7 


2.43 


1 47 


45.6 


285 


1.30 


685 


0.862 


6 165 


19.9 


2.41 


! 46 


453 


2.83 


1.29 


690 


0.856 


6210 


20.0 


2.40 


1 45 


44 Q 


2.81 


1.28 


695 


0.850 


6 255 


20.2 


2.38 


1 44 


446 


2.79 


1.27 


700 


0.844 


6 300 


20.3 


2.36 


1.43 


44.3 


2.77 


1.26 


705 


0.838 


6 345 


20.5 


2.35 


142 


44.0 


2.75 


1.26 


710 


0.832 


6 390 


20.6 


2.33 


1 41 


437 


2.73 


1,25 


715 


0.826 


6 435 


20.8 


2.31 


1.40 


434 


2.71 


1.24 


720 


0.820 


6 480 


20.9 


2.30 


1.39 


43 1 


269 


1.23 


725 


0.814 


6 525 


21.0 


2.28 


1.38 


42.8 


2.67 


1,22 
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Tfx 


Cotton 
Count 


Denier 


Grift 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkshire) 


Worsted 


(/;) 


(/V.O 


(O 


in 


{KD 


(/VJ 


m 


m 


(A^.^ 


(1) 


(2) 


0) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


730 


809 


6 570 


212 


2 27 


1 37 


42 5 


2 65 


121 


73^ 


803 


6615 


213 


2 25 


136 


42 2 


264 


121 


740 


^' 798 


6 660 


2! 5 


2 23 


1 35 


419 


2 62 


1 19 


74S 


793 


6 705 


216 


2 22 


I 34 


416 


2 60 


1 19 


7*;o 


787 


6 750 


218 


2 20 


133 


41 3 


2 58 


1 18 


7SS 


782 


6 795 


219 


2 19 


132 


41 1 


2 57 


1 17 


760 


777 


6 840 


22 1 


2 18 


1 32 


40 8 


2 55 


1 17 


765 


772 


6 885 


22 2 


2 16 


131 


40 5 


2 53 


1 16 


770 


767 


6 930 


22 4 


2 15 


130 


40 3 


2 52 


1 15 


77^ 


762 


6 975 


22 5 


2 13 


129 


40 


2 50 


1 14 


780 


757 


7 020 


22 6 


2 12 


128 


39 8 


2 48 


1 14 


78^ 


752 


7 065 


22 8 


211 


127 


39 5 


2 47 


1 13 


790 


748 


7 no 


22 9 


209 


126 


39 3 


2 45 


1 12 


79S 


743 


7 155 


23 1 


2 08 


126 


39 


2 44 


1 11 


800 


738 


7 200 


23 2 


2 07 


125 


38 8 


4 42 


1 11 


80^ 


734 


7 245 


23 4 


2 05 


124 


38 5 


241 


1 10 


810 


729 


7 290 


23 5 


2 04 


123 


38 3 


2 39 


109 


815 


720 


7 335 


23 7 


:o3 


1 23 


38 


2 38 


109 


820 


720 


7 380 


23 8 


2 02 


122 


37 8 


2 36 


108 


82^ 


0716 


7 425 


23 9 


2 00 


1 21 


37 6 


2 35 


107 


830 


071! 


7 470 


24 1 


199 


120 


37 4 


2 33 


I 07 


83 S 


707 


7515 


24 2 


1 98 


120 


37 1 


2 32 


I 06 


840 


703 


7 560 


24 4 


197 


I 19 


36 9 


231 


1 05 


84S 


699 


7 605 


24 5 


1 96 


1 18 


36 7 


2 29 


105 


8S0 


69S 


7 650 


24 7 


195 


1 18 


36 5 


2 28 


1 04 


85S 


691 


7 695 


24 8 


193 


1 17 


36 3 


2 27 


1 04 


860 


687 


7 740 


25 


192 


1 16 


36 


2 25 


103 


86S 


683 


7 785 


25 1 


191 


1 16 


35 8 


2 24 


102 


870 


679 


7 8^0 


25 3 


190 


1 15 


35 6 


2 23 


102 


87 S 


675 


7 875 


25 4 


1 89 


1 14 


35 4 


221 


101 


880 


671 


7 920 


25 5 


1 88 


) 14 


35 2 


2 20 


lai 


885 


667 


7 965 


25 7 


1 87 


1 13 


35 


2 19 


1 00 


890 


664 


8 010 


25 8 


186 


I 12 


34 8 


2 18 


100 


89 S 


660 


8 055 


26 


185 


1 12 


34 6 


2 17 


989 


m) 


656 


8 100 


26 1 


1 84 


1 11 


34 4 


2 15 


984 


90S 


6^2 


8 145 


26 3 


1 83 


1 10 


34 3 


2 14 


979 


910 


649 


8 190 


26 4 


1 82 


1 10 


34 1 


2 13 


0973 


9M 


645 


8 235 


26 6 


181 


109 


33 9 


2 12 


0968 


920 


642 


8 280 


26 7 


I 80 


109 


33 7 


211 


963 


925 


638 


8 325 


26 9 


1 79 


108 


33 5 


209 


958 


930 


635 


8 370 


27 


1 78 


108 


33 3 


2 08 


952 


935 


632 


8415 


27 I 


1 77 


107 


33 2 


2 07 


947 


940 


628 


8 460 


27 3 


176 


106 


33 


206 


942 


945 


625 


8 505 


27 4 


175 


106 


32 8 


2 05 


0937 


950 


622 


8 550 


27 6 


I 74 


105 


32 6 


204 


932 
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Tex 


Cotton 
Count 


Denier 


GHst 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkshire) 


Worsted 


(7;) 


WO 


(7-,) 


(7-,) 


(iVJL) 


(/VJ 


(N,) 


(M,) 


(A^.^ 


(I) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


955 


0618 


8 595 


27 7 


1 73 


1 05 


32 5 


2 03 


928 


960 


0615 


8 640 


27 9 


172 


1 04 


32 3 


2 02 


923 


965 


0612 


8 685 


28 


171 


104 


32 1 


201 


0918 


970 


609 


8 730 


28 2 


1 70 


103 


32 


2 00 


0913 


975 


606 


8 775 


28 3 


1 70 


103 


11 8 


199 


909 


980 


603 


8 820 


28 4 


169 


1 02 


316 


198 


904 


985 


599 


8 865 


28 6 


168 


102 


31 5 


197 


899 


990 


597 


8910 


28 7 


167 


1 01 


313 


196 


895 


995 


594 


8 955 


28 9 


1 66 


1 01 


312 


195 


890 


1000 


591 


9 000 


29 


165 


1 00 


31 


194 


886 


1010 


585 


9 090 


29 3 


164 


990 


30 7 


192 


877 


I 020 


579 


9 180 


29 6 


1 62 


980 


30 4 


190 


868 


1030 


573 


9 270 


29 9 


1 61 


971 


30 1 


1 88 


860 


1040 


568 


9 360 


30 2 


1 60 


962 


29 8 


1 86 


852 


I 050 


562 


9 450 


30 5 


1 S8 


952 


29 5 


1 85 


844 


1 060 


557 


9 540 


30 8 


1 56 


943 


29 2 


1 83 


836 


1070 


552 


9 630 


31 1 


1 55 


935 


29 


1 81 


828 


1080 


547 


9 720 


314 


1 53 


926 


28 7 


179 


820 


1 090 


542 


9810 


316 


1 52 


0917 


28 4 


1 78 


0813 


1 100 


537 


9 900 


31 9 


1 50 


909 


28 2 


I 76 


805 


1 no 


532 


9 990 


32 2 


149 


901 


27 9 


1 75 


798 


1 120 


527 


10 080 


32 5 


148 


891 


27 7 


1 73 


791 


I 130 


522 


10 170 


32 8 


1 46 


88S 


27 4 


1 72 


784 


1 140 


0518 


10 260 


33 1 


14^ 


877 


27 2 


1 70 


777 


1 150 


0514 


10 350 


33 4 


1 44 


870 


27 


169 


770 


1 160 


509 


10 440 


33 7 


143 


862 


26 7 


1 67 


764 


1 170 


505 


10 530 


34 


141 


855 


26 5 


1 66 


758 


1 180 


500 


10 620 


34 3 


1 40 


847 


26 3 


1 64 


0751 


1 190 


496 


10710 


34 5 


1 39 


840 


26 


163 


744 


1 200 


492 


10 800 


34 8 


138 


813 


25 8 


162 


738 


1 210 


488 


10 890 


35 1 


137 


826 


25 6 


1 60 


732 


1220 


484 


10 980 


15 4 


1 36 


820 


2S4 


1 59 


727 


1230 


480 


11 070 


35 7 


1 34 


0813 


25 2 


1 58 


720 


1 240 


476 


11 160 


36 


133 


806 


25 


1 56 


O-'M 


1250 


472 


11250 


36 3 


132 


800 


24 8 


I 55 


709 


1 260 


469 


11 340 


36 6 


131 


794 


24 6 


1 54 


703 


1 270 


465 


11 430 


36 9 


1 30 


787 


24 4 


1 53 


697 


1 280 


461 


11 520 


37 2 


129 


781 


24 2 


1 51 


692 


1290 


458 


11610 


37 4 


1 28 


775 


24 


1 50 


687 


1300 


454 


11 700 


37 7 


127 


769 


23 8 


149 


0681 


1310 


0451 


11 790 


38 


1 26 


763 


23 7 


148 


676 


1 320 


447 


11880 


38 3 


1 25 


7S8 


23 5 


1 47 


671 


1330 


444 


11 970 


38 6 


124 


752 


23 3 


146 


666 


1 340 


441 


12 060 


38 9 


1 23 


746 


23 1 


145 


661 


1350 


437 


12 150 


39 2 


122 


741 


23 


I 44 


656 
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lex 


(orton 
( ount 


Dfnier 


Grist 


Linen 


Metric 


Woollen 
(Dewsbury) 


Woollen 
(Yorkshire) 


Worsted 


(/.) 


mi 


(7,) 


il) 


(NJ.) 


(A'.) 


m 


(M) 


(Km 


0) 


(2) 


(3) 


(4) 


(5) 


(6) 


0) 


(8) 


(9) 


\ 360 


434 


12 240 


39 5 


122 


735 


22 8 


143 


0651 


13,0 


431 


12 330 


39 8 


121 


730 


22 6 


141 


647 


1 380 


428 


12 420 


40 1 


120 


725 


22 5 


1 40 


642 


1 390 


425 


12510 


40 4 


I 19 


0719 


22 3 


139 


0637 


1 400 


422 


12 600 


40 6 


1 18 


0714 


22 1 


1 38 


633 


1 410 


0419 


12 690 


40 9 


1 17 


709 


22 


137 


628 


1420 


0416 


12 780 


41 2 


1 16 


704 


21 8 


1 36 


624 


1 430 


0413 


12 870 


415 


1 16 


699 


21 7 


136 


0619 


1 440 


410 


12 960 


41 5 


1 15 


694 


21 5 


135 


0615 


1450 


407 


13 050 


42 1 


I 14 


690 


214 


134 


0611 


1 460 


404 


13 140 


42 4 


1 13 


685 


212 


133 


607 


I 470 


402 


13 230 


42 7 


I 13 


680 


21 I 


132 


603 


1 480 


399 


I \ 320 


43 


1 12 


676 


20 9 


131 


598 


1 490 


396 


13410 


43 3 


1 11 


671 


20 8 


130 


594 


I 500 


394 


13 500 


43 5 


1 10 


667 


20 7 


129 


591 


1 510 


391 


13 590 


43 8 


I 10 


662 


20 5 


128 


587 


I S20 


388 


13 680 


44 1 


1 09 


658 


20 4 


1 28 


583 


1 MO 


386 


13 770 


44 4 


1 08 


654 


20 3 


126 


579 


1 540 


383 


13 860 


44 7 


107 


649 


20 1 


126 


575 


1 5^0 


0381 


13 950 


45 


107 


645 


20 


1 25 


0571 


1 S60 


378 


14 040 


45 3 


1 06 


641 


199 


124 


568 


I 570 


376 


14 130 


45 6 


1 05 


637 


197 


123 


564 


1 580 


374 


14 220 


45 9 


1 05 


633 


196 


123 


561 


1 V)0 


371 


14310 


46 2 


I 04 


629 


19 5 


122 


557 


1 600 


0^69 


\4 400 


46 4 


103 


625 


19 4 


121 


554 


I 610 


367 


14 490 


46 7 


103 


621 


193 


120 


550 


I 620 


364 


14 580 


47 


102 


0617 


19 I 


120 


547 


1 630 


362 


14 670 


47 3 


101 


0613 


190 


1 19 


543 


1 640 


360 


14 760 


47 6 


1 01 


0610 


189 


1 18 


540 


I 650 


358 


14 850 


47 9 


I 00 


606 


188 


1 17 


537 


1 660 


356 


14 940 


48 2 


996 


602 


187 


1 17 


534 


1 670 


354 


15 030 


48 5 


990 


599 


186 


1 16 


530 


1 680 


351 


15 120 


48 8 


985 


595 


185 


1 15 


527 


1 690 


349 


15210 


49 1 


979 


592 


183 


1 15 


524 


I 700 


347 


15 300 


49 4 


973 


588 


182 


I 14 


521 


1 710 


345 


15 390 


49 6 


967 


585 


18 I 


1 13 


0518 


1 720 


343 


15 480 


49 9 


962 


581 


180 


1 13 


0515 


1 7U) 


0341 


15 570 


50 2 


956 


578 


179 


I 12 


0512 


1 740 


339 


15 660 


50 5 


951 


575 


178 


I 11 


509 


1 750 


0317 


1 5 750 


50 8 


945 


0571 


177 


1 11 


506 


1 760 


336 


15 840 


51 1 


940 


568 


176 


1 10 


503 


1 770 


334 


15 930 


51 4 


934 


565 


17 5 


1.09 


500 


1 780 


332 


16 020 


517 


929 


562 


174 


109 


498 


1 790 


330 


16 no 


52 


924 


559 


173 


108 


495 


1 800 


328 


16 200 


52 3 


0919 


556 


172 


1 08 


492 
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Tex 


Cotton 
Count 


Denier 


Grist 


Linen 


Metric 


Woollen 
(Dew^bury) 


Woollen 
(Yorkshire) 


Worsted 


m 


(^.O 


m 


(D 


iKl) 


{NJ 


m 


W 


(A^.WO 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


1810 


326 


16 290 


52 5 


0914 


552 


17 1 


107 


489 


1820 


324 


16 380 


52 8 


909 


549 


170 


106 


487 


1830 


323 


16 470 


53 1 


904 


546 


169 


106 


484 


1840 


321 


16 560 


53 4 


899 


543 


16 8 


105 


0481 


1850 


0319 


16 650 


53 7 


894 


541 


168 


105 


479 


1860 


0317 


16 740 


54 


889 


538 


167 


1 04 


476 


1870 


0316 


16 830 


54 3 


884 


0S35 


166 


104 


474 


1880 


0314 


16 920 


54 6 


880 


532 


16 5 


101 


0471 


1 890 


0312 


17010 


45 9 


875 


529 


164 


103 


469 


1900 


0311 


17 100 


55 2 


870 


526 


16 1 


102 


466 


1910 


309 


17 190 


55 4 


866 


524 


162 


101 


464 


1920 


308 


17 280 


55 7 


861 


521 


16 1 


101 


461 


1930 


306 


17 370 


56 


857 


0518 


16 1 


100 


459 


1 940 


0304 


17460 


56 3 


853 


0515 


160 


999 


457 


1950 


303 


17 550 


56 6 


848 


0513 


159 


0994 


454 


1960 


301 


17 640 


56 9 


844 


0510 


158 


989 


452 


1970 


300 


17 730 


57 2 


840 


508 


157 


984 


450 


1980 


298 


17 820 


57 5 


835 


505 


157 


979 


447 


1990 


297 


17910 


57 8 


831 


503 


156 


974 


445 


2000 


295 


18000 


58 1 


827 


500 


155 


969 


443 
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DETERMINATION OF LINEAR DENSITY OF 
YARNS SPUN ON COTTON SYSTEM 

(Source :iS\3\5:\977) 



1 SCOPE 

It prescribes the procedure for determination of linear 
density oi yarn spun on cotton system in cotton count 
and tex. It is applicable to single, plied and cabled yams. 

2 SAMPLING 

The samples shall be drawn in accordance with the 
procedure laid down in IS 3920:1985 'Methods for 
sampling of cotton yam for determination of physical 
characteristics (sec Section A-l/l)'. 

3 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

3.1 The sample shall be conditioned to moisture 
equilibrium in standard atmosphere of 6*^ + 2 percent 
relative humidity and 27 i 2"C temperature (see also 
IS 6359:1971 ^Method for conditioning of textiles'). 

3.2 The test shall be carried out in the standard 
atmosphere (see 3.1 ). 

4 APPARATUS 

I'or the purpose of this lest any of the following apparatus 
may be used depending upon the availability. 

4.1 Any Special Balance 

lo indicate the linear density directly when a skein of 
known length of yarn is placed or hung on one side of 
the balance. 

4.2 Pan Balance 

Capable of measuring lo an accuracy of 1 mg, 

4.3 Wrap Reel 

Having 1.372m (1.5 yd) or 1 m girth (see Annex A) 
and capable of reeling known lengths of yam. 

4.4 Yarn Tensioning Device 

An adjustable tensioning device capable of giving a 
reeling tension that will result in skeins of the specified 
length when measured on a skein gauge. The adjustment 



in reeling tension may be made, for example, by making 
more than one wrap around thread guides or by passing 
the yam around tensioning bars. The reeling tension shall 
be the same at all reeling positions and may be checked 
as follows: 

The yam is wound from the same package at different 
reeling positions. The length of the skeins when measured 
on a skein gauge shall not differ by more than 0. 1 percent. 

4.5 Skein Gauge 

A gauge for checking the length of the skein under a 
load of 0.5 gf/tex (5 mN/tex) and expressing the length 
as a plus or minus deviation from the nominal length. 
The sensitivity of the skein gauge shall be sufficient to 
pemiit rejection of skeins falling outside ±0.25 percent 
tolerances. The skein-gauge length may be adjustable 
or non-adjustable. A non-adjustable skein gauge may 
be used when its nominal length differs by not more than 
0.4 percent from the measured perimeter of the reel. 

NOTE — Hor details of skein gauge {see Annex B). 

5 PROCEDURE 

5.1 Cotton Count System 

5.1.1 Special Yarn Count oj Balance 

Prepare a skein of 109.73m (120yd) on the wrap reel 
(see Annex A) or take the specified length of yam, and 
place or hang it on the balance and read off the linear 
density of yarn from the scale provided. 

5. 1 .2 Pan Balance 

Reel out skeins of 109.73 m ( 120 yd) on the wrap reel 
(see Annex A) and then determine their mass in grams 
individually on the balance correct to 1 mg. Calculate 
the linear density of yam as given in 6.1. 

5.2 Tex System 

5.2. 1 Special Yarn Count Balance 

Prepare a skein of 1 00 m on the wrap reel (see Annex 
A) or take the specified length of yam, and place or 
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hang it on the balance and read off the linear density of 
yam from the scale provided. 

5.2.2 Pan Balance 

Reel out skeins of 100 m on the wrap reel (see Annex A) 
and determine their mass in grams, individually on the 
balance correct to 1 mg. Calculate the linear density of 
yam as given in 6.2. 

5.3 Test At Least 30 Test Specimens 

6 CALCULATIONS 

6.1 Cotton Count System 

Calculate linear density of cotton yam in the cotton count 
system up to one decimal place by the following fonnula: 



N. 



453-6 64 8 



7xm m 
where 
N, = cotton yam count; and 

m = mass of skein of 109.73 m (or 120 yd), in grams 
(seeSA.l). 

6.2 Tex System 

Calculate the linear density of yam in tex system up to 
one decimal plac^ by the following formula: 



where 

t =-' count of yam in tex; and 

m = mass of skein of 100 m, in grams (see 5.2.2). 

6.3 Calculate the average of all the values up to one 
decimal place and report it as the average linear density 
of yam. 

6.4 Calculate the coefficient of variation (CV) of all the 
linear density observations made. 

6.5 For conversion of cotton count to tex system the 
following formula shall be used: 



tex = 



590.5 



100 



-xlOOO = lOm 



6.5.1 For interconvcrsion of values from one system 
to the other, reference to IS 3689:1966 ^Conversion 
factors and conversion tables for yarn counts' (see 
Section B-2/1) may be made. 

7 REPORT 

The report shall include the following information: 

a) Type of yarn, 

b) Average linear density in cotton count system 
and tex system, 

c) C V of linear density, and 

d) Number of test specimens tested. 



ANNEX A 
(Claidses 4.3, 5. 1 . 1 , 5. 1 .2, 5.2. 1 and 5.2.2) 

PREPARATION OF SKEINS 



A-l APPARATUS 

A-1.1 To reel off the skeins, a wrap reel having a girth 
of 1 .372m ( 1 .5 yd) or I m shall be used. The wrap reel 
shall be fitted with thread guides fixed on a horizontal 
bar which has a traverse of about 25 mm. The wrap 
reel shall also be provided with a counting device to 
indicate the length of yam reeled out and bell to ring 
just before the last revolution or a reel that automatically 
stops after the required number of revolutions. 

A-2 PROCEDURE 



A-2.1 Mount a test package on the wrap reel. Pass the 
end through the thread guides taking care that the yam 
shall be kept under sufficient tension to avoid kinks, curls 
and slack in the yarn on the one hand and stretch on the 
other (see Note) and lead it to the reel. 

NOTE — If necessary, yam may be wound full one turn around 
the thread guide. 

A-2.2 Start the wrap reel. Running it at uniform speed, 
reel out a skein of required length. Cut and tie the trailing 
end of the skein to its leading end. 
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ANNEX B 
{Note under 4.5) 

SKEIN GAUGE 



B-1 APPARATUS 

B-1 . 1 The gauge consists essentially of two round metal 
pegs of about 1 .25 cm diameter and 5 to 6 cm long, 
located in the same vertical plane. One of the pegs is 
fixed to the rigid frame of the instrument and the other is 
carried on the lever of a simple loading system, the 
fulcrum of which is low-friction bearing, which is also 
carried on the frame. At least one of the pegs should be 
free to rotate about its axis. 

B-2 PROCEDURE 

B-2. 1 Place the skein without bunching, around the two 



pegs, and apply the appropriate load, for example, by 
hanging a weight on the end of the lever arm or by 
moving a sliding weight along the lever arm. The girth 
of the skein is indicated, on a scale attached to the frame 
of the instrument, by a pointer attached to the lever arm 
or by an index line on the end of the lever arm. IfL is 
the actual girth of the wrap reel, d the diameter of the 
pegs, and D the distance between the axes of the pegs 
when the indicator registers on the scale the actual girth 
of the wrap reel, then 

2 2 
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DETERMINATION OF CRIMP AND COUNT OF 
YARN REMOVED FROM FABRICS 

(5owrce: IS 3442:1980) 



SCOPE 



3.2 Balance 



1.1 It prescribes the procedure for determination of 
crimp and count of yarn removed from any textile 
fabric in which yams are intact and can be removed 
in measurable lengths. In case the fabric contains plied 
or cabled yarn, the method is applicable for 
determination of its resultant count. 

1 .2 The count of yam determined by this method may 
not, however, be expected to agree with the count of 
grey yarn used for weaving the fabric because of the 
changes brought about in the yarn count by the 
processing treatments as well as the treatments 
prescribed in this standard for removal of the added 
matter. 

1.3 This method is not suitable for those yams removed 
from fabrics where considerable waviness remains after 
application of stipulated tension. 

2 SAMPLING 

Samples shall bo so drawn as to be representative of 
the lot. Samples drawn in accordance with the 
procedure laid down in the material specification or 
as agreed to between the buyer and the seller shall 
be taken as representative of the lot. In case the test 
is to be performed on small samples of fabrics, care 
shall be taken to take specimens as representative as 
possible and it should be reported in the test report. 

NOTE — In the case of cotton fabrics, samples from the lot shall 
be drawn in accordance with IS 39 1 9. 1 966 ' Methods for samp! ing 
coUon fabrics for determination of physical characteristics 
(5t'e Section A-1/2)'. 

3 APPARATUS 

3.1 A device capable of measuring the straightened 
length of yam provided with two clamps, the distance 
between which is adjustable and through one of which 
a known tension can be applied. Each clamp shall 
consist of two jaws, preferably metallic, having parallel 
gripping surfaces. 

NOTE — Any available crimp tester may be used for the purpose. 



Capable of weighing correct to a milligram. 

4 PREPARATION OF TEST SPECIMENS 

4.1 From the various portions of the fabric comprising 
the test sample (2.1), cut out 5 warpway test specimens 
/'i, P., Py, /^, and P,, and 5 weft way test specimens T,, 
7^2, Ti, T^ and T,, taking care that the same group of warp 
and weft yarns is not repeated (see Fig. 1). Each 
specimen shall be 250 mm long and of sufficient width 
to yield about 1 50 warp or weft yams. 



WARP 



WEFT- 



/ 



Pi 



250mm 



-25mm MIN 



P3 



FIRST SAMPLE 



SELVEDGE 



-25mm MIN 



WARP 



P« 



250 mm k— 

3j 



-25mm MIN 



T5 



.25 mm MIN 






SELVEDGE 



SECOND SAMPLE 

Fig. 1 Layout of Ti:st Specimens 
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5 ATMOSPHERIC CONDITION FOR 
CONDITIONING AND TESTING 

5. 1 . The test specimens shall be conditioned in standard 
atmospheric conditions of 65 ± 2''C percent relative 
humidity and 27 ± 2''C temperature to moisture 
equilibrium from dry side (see IS 6359:1971 ^Method 
for conditioning of textiles' (Section B-l/1). 

5.2 The tests shall be carried out in standard atmospheric 
conditions. 

6 PROCEDURE 

6.1 Warp Yarn 

6. I.I For determining the approximate universal count 
of the warp yarn in tex, which is necessary for calculating 
the tension to be applied during the test, take one of the 
warpway lest specimens. Draw two parallel marks 200 
mm apart at right angles to the direction of warp. Remove 
1 warp yams and cut them along the marks with a sharp 
ra/.or blade and template. Determine the mass of all the 
yarns in milligrams and calculate the approximate 
universal count of the yarn in tex by the following 
fbrnuila: 



/ 



m 

T 



where 



/ approximate universal count in tex of the warp 

yarn, and 
m mass in milligrams of 10 warp yarns. 

6.1.2 fake the test specimen I\ and draw two parallel 
marks 200 mm (/) apart at right angles to the direction 
of warp. Ravel a warp yarn out of the test specimen T, 
to a length of about 50 mm. Hold the yam as close to 
the end as possible and fasten its loose end in the tension 
clamp so that one of the marks on the yam coincides 
with the inner edge of the tension clamp. Pull the yam 
out of the test specimen sideways, taking care not to 
stretch the yarn or release the other end of the yarn to 
avoid removal of any twist. Hold the yam as close to 
the end as possible to avoid any untwisting. Draw the 
yarn through the other clamp and f\\ the yam such that 
the second mark on the yarn coincides with the inner 
edge of the clamp. Measure the length of the yarn 
between the two marks in millimetres under a tension of 
0.5 g^tex -i 10 percent ( it should be noted that the tex of 
yarn determined as in 6.1.1 for this purpose is only 
approximate). In a similar manner, determine the length 
between the marks of 9 other warp yams. From the data 



thus obtained, calculate the average straightened length 
between the marks ( /, ) of 10 warp yams. 

6.1.3 Calculate the crimp percent in the yam by the 
following formula: 



V^ 



100 



where 

/, = average length in millimetres of the yams when 
straightened, and 

/ = length in millimetres of the yams while in cloth. 



NOTK — The crimp percent may be determined by using crimp 
tester, following the procedure as prescribed in the instrument 
manual 

6. 1 .4 Cut the test specimen along the marks with a sharp 
razor blade and template. Remove sufficient number of 
warp yams (see Note) out of the specimen so that the 
total length of the yams removed is about 10 m, and 
place them in a suitable container. 

NOTF — It may be necessary to trim off the protruding weft 
yams frequently to avoid fraying of the warp yams. 

6.1.5 Calculate the total length (L) of the yams collected 
in the container in millimetres taking the average length 
between the marks (/,) determined as in 6.1.2, as the 
length of each yam. 

6.1.6 Make the yarns into bundles or loops and remove 
the finishing material as given in Annex A. Determine 
the mass ( AY ) of the yams in milligram after conditioning 
(see5M 

6.1.7 From the data thus onbtained, determine the 
universal count of the yam in tex by the following 
formula: 

Universal count, m tex = — x I 000 

where 

A/ ^ total mass in milligrams of the yams (6.1.6), 

and 
L - total length in millimetres of the yams (6.1.5). 

6.1.8 Determine the crimp and count of the warp yam 
in the remaining four test specimens, P2, Pi, Pa, and A 
in a similar manner. Find the average of the 5 values in 
each case, round off these values to one decimal place 
and report the values thus obtained as the crimp percent 
and count of the warp yam. 
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NOTES 

I If it is desired to express the result in any of the traditional 
count systems, use one of the following formulae as applicable. 

M 
a) Count in the direct system = — ^ 1 000 x C, 
L 

where 

A/ and L have the same meaning as in 6.1.7, and 

C\ - constant corresponding to the count in the direct 

system in which the result is desired {see Table I ) 



following the procedure similar to the one prescribed 
in 6.1.1 to 6.1.8. 

6.3 In case the determination of the crimp of the yarn 
in the fabric is not required and only the count is to be 
determined, the straightened length and mass of the yam 
after dtsizing may be used for calculating the count. 

Table 2 Constant for Indirect Count Systems 

(Clause (>.\.^) 



Tt) <^ouni m me i 


nairectsysicm^^^j^^^^ ^ ^> 


Yarn Unit of 


Unit of 


Unit of Constant 


where 




Count Mass 


Length 


Yarn 


c, 






System Used 


Used 


Count 




M and /.have the 


same meaning an in 6.1.7, and 










Cj- ^ constant correspt^nding to the count in the indirect 


(I) (2) 


(3) 


(4) 


(5) 


system in which the result is desired (see Table 2) 














Conon (Rnglish) 840 yards (hank) 


1 pound 


840 yd/lb 


590.5 


2 For factors and tables for conversion of yam counts Irom one 


1 Jnen (Wd spun) 300 yards (lea) 


1 (XHUld 


300 yd/lb 


1654 


system to other, reference to IS 3689 1966 'Conversion factors 
and conversion tables for yam counts' may be made (see Section 


Spun silk 840yavds 


1 pound 


840 yd/lb 


590 5 


B-2/1). 




Wix)llen(lX^wsbury) 1 yard 


1 ounce 


yd/o7 


31000 






Woollen (Yorksirc) 256 yards (skein) 


1 pound 


256 yd/lb 


1938 


Table 1 Constants for Direct Count Systems 


Worsted 560 yards (hank) 


1 pound 


560 yd/lb 


88 5 8 


Yarn Unit of 


Unit of Unit of Constant 










Count Mass 


Length Yarn C, 


8 REPORT 








System I Ised 


Used Count 










(1) (2) 


(3) (4) (5) 


8.1 The report shall include th 


tc following information: 


Denier 1 gram 


9 000 metres g/9 000m 9 


a) Type of test sample 








Jute 1 pi^und 


14 400 yards lb/14 400 yd 029 03 












(spyndle unit) 


b) Average crimp percent 










1) Warp 

2) Weft 








6.2 Weft Yarn 














c) Average count 








Determine the crimp and count of the weft yarn by 


1) Warp 








taking the test speci 


imens 7,, 7^2, T,, T,, and T, and 


2) Weft 










ANNEX A 










(Clause 


6.1.6) 









TREATMENTS TO REMOVE SIZING AND OTHER FINISHING 

MATERIALS FROM THE SPECIMENS OR THE YARNS 

REMOVED FROM THEM 



A-1 If the type of finishing material used is known, 
follow the method as recommended in IS 9068:1979. 
^Recommended methods for the removal of non-fibrous 
matter prior to quantitative analysis of fibre mixtures'. 

A-2 In case the type of finishing material is not known, 
proceed as follows: 

Extract the specimens/yarns with benzene: methyl 
alcohol mixture in 3 : 2 ratio in a Soxhiet apparatus for 2 
hours at a minimum rate of 6 cycles per hour (This 



removes oils, fats, waxes, certain thermoplastic resins, 
etc). 

Extract the specimens/yams with ethyl alcohol in a 
Soxhiet apparatus for 2 hours at a minimum rate of 
6 cycles per hour (This removes soaps, cationic finishes, 
etc). 

Treat the specimens yams with 200 ml of water at 50°C 
for 30 minutes, stirring occasionally with glass rod or 
mechanically. Rinse thrice with fresh portions of warm 
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water (at SC'C) and dry (This removes water soluble every 3 minutes. Rinse throughly with water at 80°C 
materials). containing a few drops of ammonia and then fmally with 

plain waiter. Remove excess water from the sample by 
Immerse the specimens/yarns in 200 ml of 0.1 N squeezing or suction centrifuge and allow to dry (This 
hydrochloric acid at 80°C for 25 minutes, stirring gently removes starches/aminoaldehyde compound resins). 
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DETERMINATION OF UNIVERSAL COUNT OF 
WOOLLEN AND WORSTED YARN 

(.S-owrce: IS 681:1964) 



1 SCOPE 

It prescribes two methods for determination of universal 
count of woollen and worsted yam. The methods are 
applicable to single or plied yam. 

NOTE -^ In the case of plied yam, the methods arc applicable 
for the determination of resultant count of the yam. 

2 PRINCIPLE 

The first method is based on determining the weight of 
the specimen after conditioning it in the standard 
atmosphere. The second method is based on detemiining 
the weight of the specimen by drying it in a drying oven 
and calculating from this weight, its conditioned weight 
by adding the moisture regain value. 

3 SAMPLING 

3-1 Lot 

All the bales (or cases) of yam of the same count and 
quality delivered to one buyer against one despatch note 
shall constitute a lot. 

3.2 The conformity of a lot to a specification shall be 
determined by tests carried on sample selected from 
the lot. 

3.3 Unless otherwise agreed upon between the buyer 
and the seller, the number of bales (or cases) to be selected 
random from the lot shall be in accordance with col I 
and 2 of Table I. 

3.4 From each bale (or case) selected as in 3.3 two 
packages shall be selected at random. 

3.5 From each of these packages two skeins shall be 
reeled off, each from a different portion, on a wrap reel 
with a girth of one metre {see Note). 

When being reeled, the yam shall be kept under sufficient 
tension to avoid kinks, curls and slacks in the yam on 
the one hand, and stretch on the other, operating the reel 
at speed of about 100 rev/min. The length of each skein 
so reeled shall be in accordance with the applicable 
requirements of Table 2. All such skeins shall constitute 
the test specimens. 



NO IE — During the period ot progressive changeover from the 
fps system to the metric system of weights and measures, wrap 
reel of I Vi yd girth may be used. 

Table I Number of Bales (or Cases) to be Selected 

{Clause 33) 



Number of Balea 


Number of Bales 


of Cases i n the Lot of Cases to be 






Selected at Random 




(I) 


(2) 




3 


or less 


1 




4 


to 10 


2 




1) 


" 30 


3 




31 


" 75 


4 




76 


or more 


5 






Table 2 Length of Specimen 








{Clause 3.5) 




liniversal 




No. of Turns of 


Length of 


Count 




the Reel 


Specimen 


(1) 




(2) 


(3) 
m 


Below 20 tex 


100 


100 


20 tex to 50 lex 


50 


50 


Above 50 lex 


25 


25 



NOT!- — If, during the period of progressive changeover from 
the fps system of weights and measures to the metric system, it 
becomes necessary to use a wrap reel of I '/2-yd girth, the length 
of specimen shall be as indicated below: 



Universal ('ount 



Below 20 tex 
20 tex to 50 tex 
Above 50 tex 



No. of Turns of 
I'A-ydReel 

73 
36 
18 



I.ength of Specimen 

, A , 



yd 
109.5 
54.0 
27.0 



m 
100 13 
49.38 
24.69 



4 ATMOSPHERIC CONDITIONS FOR TESTING 

The test prescribed in 8.2.1 shall be carried out in a 
standard atmosphere at 65 i 2 percent relative humidity 
and 27 ± 2° C temperature {see also IS 96:1966 
'Atmospheric conditions for testing {first revisumY 
provided that throughout the test, the temperature does 
not vary by more than 1 ^C. 

5 CONDITIONING OF TEST SPECIMENS 

5.1 For the purpose of 8.2.1, the test specimens shall 
be conditioned prior to evaluation in a standard 
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atmosphere at 65 i 2 percent relative humidity and 
27 1 2° C temperature, for 12 hours. 

5.2 Prior to conditioning, the test specimens shall be 
pre-conditioned for one hour in a relative humidity of 
10 percent and temperature of 50°C. 

6 REAGENTS 

6. 1 Quality of Reagents 

Unless specified otherwise, pure chemicals and distilled 
water (sec IS 1070:1992 'Reagent grade water' (third 
revision) shall be used for the purpose of this test. 

NOTI -'Pure chemicals' shall mean chemicals that do not 
contain impurities which alTect the test results 

6.2 For the purpose of this test, the following reagents 
shall be used. 

6.2.1 Benzene or Petroleum Hydrocarbon Solvent 

6.2.2 Sodium Ola tie Solution 
One percent (w/v). 

1 APPARATUS 

7.1 Drying Oven 

Prefciably of the ventilated type with positively induced 
draught, capable of maintaining an inside temperature 
of 105 to I lO'T and provided with balance capable of 
weighing correct to 0.0 1 g. 

N(T1I - ir the oven is not prtwided with a balance, a suitable 
container to weight the samples to constant weight may be used. 

7.2 Pan Balance 

With weights in grains and capable of weighing accurate 
to 0.01 g. 

8 PROCEDURE 

8. 1 Preliminary Extraction of the Test Specimen 

Take a specimen (see 3.5) and extract it first with 
ben/ene or petroleum hydrocarbon solvent for three 
extractions and then treat it for 20 minutes in sodium 
oleate solution at 40 to A^X with a material to liquor 
ratio of 1 :30. Removing the specimen from the sodium 
oleate solution, rinse it three times in lukewarm water. 



each rinse lasting for about five minutes. Remove the 
surplus water by shaking the specimen two or three times 
and then pressing it gently between two folds of blotting 
paper. Dry the specimen in air. 

NOTI: — If the agreement between the buyer and the seller so 
provides, the test specimen may not be treated for preliminary 
extraction; the fact shall, however, be stated in the test report. 

8.2 Determination of Count 

Determine the count of yam by any one of the following 
two methods, as agreed to between the buyer and the 
seller or as specified in the material specification, in 
case of dispute, however, the method prescribed in 8.2.2 
shall be followed. 

8.2.1 First Method 

Condition the test specimen (see 5.1). Weigh it correct 
to 0.01 g and note its weight. Calculate its universal 
count in the manner prescribed in 9. 

8.2.2 Second Method 

Transfer the test specimen (see 8.1) to the drying oven 
and dry it to constant weight (see Note). Determine the 
oven-dry weight of the test specimen. 

NOTF- — Cofistant weight may be assumed to have been attained 
by the specimen when two successive weighings at intervals of 
20 minutes dilTcr by less than 0,05 percent. 

8.2.2.1 Calculate the conditioned weight of the test 
specimen by the formula given below: 



Cotiditioned weight of the test specimen = 



Ax(\W^R) 
100 



where 
A ^ oven-dry weight of the test specimen, and 

R ^ moisture regain value of 18.25 percent for 
unchlorinated woollen and worsted yams and 
1 6 percent for chlorinated woollen and worsted 
yams. 

9 CALCULATION AND REPORT 

9.1 Calculate the universal count of the test specimen 
using the formula given below: 

W 
Universal count, in tex = — xl 000 
L 



50 
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where with the remaining test specimens in the sample and 

determine their universal count in tex. 
W = weight in g of the test specimen determined 

either as in 8.2.1 or 8.2.2.1, and 93 Calculate the mean of all the values and report it 

L - length in m of the test specimen. ^' ^^c universal count in tex of the yam in the lot. 

Report also the method followed for determining the 
9.2 Repeat the procedure prescribed in 8.1 and 8.2 universal count. 
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DETERMINATION OF LINEAR DENSITY OF 

MAN-MADE FIBRES CONTINUOUS 

FILAMENT FLAT YARNS 

[Source : IS 7703 (Part 1):1990] 



1 SCOPE 

It prescribes the method for determination of linear 
density of man-made fibres continuous filament fiat 
yarn. 

2 PRINCIPLE 

The linear density is determined from the mass of a 
specified length of yarn and expressed in denier or 
lex. The specimen is first conditioned free from 
tension and length is measured under standard 
pretension. The specimen is then oven-dried to 
constant mass and weighed. The commercial mositure 
regain is then added to the oven-dry mass and the 
resultant mass is used in calculating the linear density 
of the specimen. 

3 SAMPLING 

3.1 Sample to test conformity of a lot to a specification 
shall bo selected so as to be representative of the lot. 

3.2 Sample drawn in accordance with the procedure 
laid down in the relevant material specification or as 
agreed to between the buyer and the seller shall be 
held to be representative of the lot. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONINC; ANDTESTINC; 

4.1 Unless otherwise agreed to between the buyer 
and the seller, the test sample shall be conditioned 
to a stale of moisture equilibrium from the dry side 
in standard atmosphere at 65^2 percent relative 
humidity and 27 i 2' C temperature (sec IS 6350: 1 97 1 
'Method of conditioning of textiles' given in Sectit^n 

NO 1 1 When a icsl siimplc under /cm icnsion has been \c\\ in 
sncli i\ \Na> as to expose, ns tar as possible, all portions of it to the 
standard atmosphere lor 24 iiours, the test sample shall he deemed 
to have reached a state ot moisture equilibrium 

4.2 The test shall be carried out in the standard 
atmosphere (sec 4.1). 



5 APPARATUS 

5.1 Pan Balance and Weights 

Capable of weighing to test specimen to an accuracy of 
0.1 mg. 

5.2 Drying Oven 

Provided with forced ventilation and positive valve 
control and capable of maintaining a temperature of 
1 05± 3°C, preferably provided with a weighing balance, 
in case the weighing balance is not provided, a desiccator 
with a suitable desiccant and sealed containers of known 
mass shall be made available. 

5.3 Wrap Reel 

Capable of winding specific length under required 
tension. 

6 PREPARATION OF TEST SPECIMENS 

6.1 From each conditioned sample, draw suitable 
lengths of yarn preferable in multiples of 10 m for 
tex and 9 m for denier measurement by the wrap reel 
without alteration of twist under a constant yarn 
tension of 0.5^0.1 cN/tex so that the mass of each 
specimen is at least 5 g. Discard a few metres of 
yarn while taking each specimen. Operate the reel 
by hand or motor (preferably the later) at a speed of 
100 to 150 rev/min when reeling out yarn if it is in 
the skein form, use a speed of 200 to 300 rev/min 
for reeling out yarn from packages other than skeins. 
Tie the tail ends of the skein to its starting end. 
Measure the length of the yarn to an accuracy of 0.01 
percent. 

7 PROCEDURE 

7.1 Take at least six test specimens, two from each 
package, one drawn from the inside and one drawn 
from the outside of the package, except when the yam 
is on pirns. When the yarn is on pirns, take 
at least ten test specimens each reeled off from 
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the middle portion of each pirn. Place each test 
specimen in the ventilated drying oven maintained at 
105 ± 3X and fed with air from standards atmosphere. 
Continue drying until constant mass is obtained. 

NOrn ^ TIk mass shall be taken as constant when the dil Terence 
between any two successive weighings made at inter\a!s m( 20 
minutes docs not exceed I percent. 

7.2 Record the oven-dry mass of each lest specimen 
correct to 1 mg. 

8 CALCULATION 

8.1 Calculate the linear density for each test specimen 
by one of the following formulae: 



a) Tex - ( 100 -f/?) >^ 



\0M 



90A/ 



b) Denier =( IOO + /?)>^ 

L 

where 

R = percentage commercial moisture regain of the 
fibre used in the yarn being tested (sec Note), 

M = Oven-dry mass of the test specimen in graiTis, and 

L -^ length of specimen in metres. 

NOTT: —Unless otherwise agiced to between the bu>cr and the 
seller commercial moisture regain values for various nuin-inade 
fibres as given below may be used: 



Material 




C 'ommerical \ iaisture 






Resiain, Percent 


Polyester 




0.4 


Poly amide 




4.5 


Rayon 




11.0 


Cupro 




II.O 


Acel.re 




6.5 


Acrylic 




1.5 


Vinyon (Polyvinyl 




chloride) 




Zero 


Olefins 




Zero 


Triacetate (primary) 


3.5 


Textile glass 




Zero 


Modacrylic 






Cla.ss 1 




0.4 


Class 2 




2.0 


Class 3 




3.0 



8.2 Find out the mean of the linear density values, 
obtained in 7.1. 

9 REPORT 

Ihc report shall include the following information: 

a) The nature and composition of the material to 
be tested, 

b) Linear density in tex or denier units, 

c) Number of specimens tested, 

d) Coinmerical moisture regain used, 

e) Length yarn taken for each test specimen, 

f) Month and year of manufacture of the material, 

g) Product batch number, and 

h) Indication of the source of manufacture. 
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DETERMINATION OF UNIVERSAL 
COUNT OF JUTE YARN 

(Source: IS 570 : 1964) 



1 SCOPE 

It is prescribes two methods for determination of 
•universal coi"^t of jute yarn. The methods are applicable 
to single, plied or cabled yam. 

NO IT - In the case of plied or cabled yam, the methods arc 
applicable Tor determination of its resultant count 

2 PRINCIPLE 

The first method is based on determining the universal 
count of yam after conditioning the test specimens in 
the standard atmosphere. The second method is based 
on determining the weight of the specimen by drying it 
in a drying oven and calculating from this weight, its 
conditioned weight by adding the moisture regain value. 

3 SAMPLING 

3.1 Lot 

Quantity of jute yam of one definite count and quality 
delivered to one buyer against one despatch note. 

3.2 The conformity of a lot to a specification shall be 
determined on the basis of test carried out on the sample 
selected from the lot. 

3.3 Unless otherwise agreed upon between the buyer 
at\d the seller, the total number of bales (or trusses) to be 
taken at random from a lot shall be in accordance with 
the requirements of Table I . 

Table 1 Number of Bales or Trusses to be 
Selected from the Lot 



No-ofBiiles 

(or Trusses) 

in a Lot 

(I) 

2 to2S 

26 „ 50 

51 „ 75 

76 ., too 

Abinc 100 



No. of Bales 
(or Trusses) 
to he Taken 

(2) 

1 

2 
3 
4 
3 percent of the additional bales 



number of bundles in a bale (or truss) is more than 
25, two bundles shall be drawn from each of the bales 
(or trusses) drawn. 

3.5 In case the yam is on cones, the number of cones to 
be taken at random from the lot shall be in accordance 
with the requirements of Table 2, 

Table 2 Number of Cones to be 
Selected from the Lot 



No. of Cones 
in the Lot 

(I) 


No. of Cones 
to be Selected 

(2) 


Vp to 100 
101 " 150 
151 "500 

501' 1 000 
I 001 "3 000 


2 
3 
5 
8 
13 


3 001 and above 


20 



3.4 One bundle of yam shall be drawn from each of the 
bales (or trusses) drawn as in Table I. However, if the 



3.6 From each of the bundles drawn as in 3.4 two skein, 
each 100 m long, shall be reeled off from different parts 
of the bundle, on a wrap reel with a girth of two metres. 
When being reeled, the yam shall be kept under sufficient 
tension to avoid kinks, curls and slacks in the yam on 
the one hand, and stretch on the other, operating the reel 
at a speed of 100 to 200 rev/min. In case the yam is on 
cones, one 100 m long skein shall be reeled off from 
each cone drawn as in 3.5. The skeins so reeled shall 
constitute the test specimens. 

3.6.1 in case the procedure prescribed in 3.6 provides 
less than 10 test specimens from the lot, further test 
specimens shall be taken from the selected bundles or 
cones [see 3.4 and 3.5) to bring the number of test 
specimens up to 10. 

4 ATMOSPHERIC CONDITIONS FOR TESTING 

4.1 The test prescribed in 7.2 shall be carried out in a 
standard atmosphere at 65 ± 2 percent relative humidity 
and 27 ± 2°C temperature. 

5 CONDITIONING OF SPECIMENS 

5.1 When the test is to be carried out by the method 
prescribed in 7.2 prior to evaluation, the test specimens 
shall be left in the standard atmosphere at 65 i 2 percent 
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relative humidity and 27 ± 2°C temperature for 48 hours 
in such a way as to expose, as far as possible, all portions 
of the specimens to the atmosphere. 

6 APPARATUS 

For the purpose of this test, the following apparatus 
shall be used. 

6.1 Drying Oven 

Of a suitable capacity to hold about 500 g of varn, 
preferably of the ventilated type with positively induced 
draught, capable of maintaining an inside temperature 
of 105 to I lO"" and provided with a balance which 
weighs correct to 0. 1 g. 

6.2 Pan Balance 

With weights in grams and capable of weighing accurate 
to 0.1 g. 

7 PROCEDURE 

7. 1 Determine the universal count of yarn by the method 
prescribed in 7.2 or 7.3 as agreed to between the buyer 
and the seller or as specified in the material specillcation. 
In case of dispute, however, the method specified in 

7.3 shall be followed. 

7.2 First Method 

7.2.1 Take one of the conditioned skeins (sec 5.1) 
constituting the test specimens and weight it correct to 
the nearest 0.1 g. Calculate its universal count in the 
manner prescribed in 8. 

7.3 Second Method 

7.3.1 Take a skein of yarn constituting the test specimens 
(.vtv3.5)anddry it to constant weight at 1 05 to 110 (in 
the drying oven. Determine its constant weight. Stop 
the draught through the oven during weighing. Take the 
weight to be constant when the difference between the 
two consecutive weighings at an interval of 20 minutes 
is less than 0. 1 percent of the first weight. 

NOri — In order lo avoid risk in oil evaporation, the draii<!lil in 
the dr>ing oven shall not be eonlinued ihrouiihoiii the drying 
period but shall be in operation (»nl> iniciinittenll> 

7.3.2 Calculate the conditioned weight of the skein by 
the formula given below: 



Conditioned weight of the skein - 
where 



100 



A - oven-dry weight, in g, of the specimen, and 
/v ^ moisture regain value of 1 7 percent. 

8 CALCULATION AND REPORT 

8.1 Calculate the universal count of the test specimen 
using the formula given below: 

ir 

Universal couiU, in tex — ^ I 000 
L 

where 



If - weight, in g, of the test specimen determined 
either as in 7.2.1 or 7.3.2; and 



L 



length, in m, of the test specimen. 



8.2 F<epeat the procedure prescribed in 7.2 or 7.3 with 
the remaining test specimens in the satuple and determine 
their universal count in tex. 

8.3 Calculate the mean of all the values and report it as 
the universal count, in tex, of the yarn in the lot. Report 
also the method followed for determining the universal 
count. 

9 CONVERSION OF (iRIST INTO UNIVERSAL 
COUNT AND VICE-VERSA 

9.1 lor conversion of grist to universal count in tex, use 
the following formula: 

T- T ^ 34.45 

where 

T - universal count, in lex; and 

T grist, in lb 

9.2 for conversion of universal count to grist, use the 
following formula: 

7 T ' 0.029 
where T and 7 are same as in 9.1 . 

9.3 for convenience, I able 3 may, wherever possible, 
be used for converting grist values into universal count 
in tex. 
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Table 3 Grist to Universal Count, in Tex 

(Clause 9.3) 



iihst 


(1 




tc\ 







OS 




1 




I 5 


.- 


2 





10 20 30 

tcx tcx tcx 



345 690 1035 

360 705 

380 725 

}9> 740 



M) 


105 


] 5 


120 


4 


140 


4 S 


155 



415 760 

«5 430 775 

450 790 

465 810 

4K0 825 

500 845 

5 170 M5 860 

535 880 

550 895 

570 910 

585 930 

7 5 2M) 605 945 

620 965 

635 980 

655 I 000 

670 1015 

NOn - IcN values rounded oil" to nearest 5 units. 



5 5 


190 


6 


205 


6 5 


22> 


7 


240 



8 


275 


85 


295 


9 


310 


9S 


M^ 
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DETERMINATION OF TWIST IN YARN 

{Source :\SS32: 1985) 



Two methods are prescribed for determination oftwist. 
Both the methods can be used for determination oftwist 
in single spim, plied or cabled yarns. However, direct 
counting method (Method 1 ) is more suitable for plied 
and cabled yarns and untwist-rctwist method. (Method 
II) does not give satisfactory result with open-end spun 
yarn, it is suitable only when approximation of true twist 
is required. For more accurate results Method I (direct 
counting method) may be adopted.' 

1 SCOPE 

IJ It prescribes two methods for determination of 
direction oftwist and amount oftwist in terms of turns 
per metre of single spun plied and cabled yarn. In case 
of plied and cabled yarns, direct count method also 
provides for determination oftwist take-up and twist 
release. 

1 .2 Methods prescribed are applicable to all textile yarns 
irrespective of their composition (that is, irrespective of 
whether a yarn is made of coUon, wool, silk, jute or man- 
tiiade fibres or a blend of two or more such fibres). 

1.3 Methods prescribed may be used to determine the 
twist of single, plied or cabled yarns removed from 
fabrics also. 

N(yi LS 

1 I or plied yarns direct count method should be preferred as ihe 
values obtanicd by the unlwiM-retwist method are likely to be 
intluenccd by the direction oftwist of yarns 

2 However, in case of wool, il is not the practice to determine 
the twist of yarn removed from fabrics 

3 The turns per metre of yarn removed from fabric may not have 
a fair relationship u ith the original twist inserted in the > am dui iiig 
spinning, particularly in the case of crepe fabrics wherein tlie 
crepe effect is produced by the use ol highly twisted >ariis 

4 The determination of turns per nictre of yam removed from 
fabric becomes impracticable when the fabric contain^ some ivpes 
of finishing materials 

2 SAMPLING 

2.1 Yarn in Packages 

2. 1. 1 Lot 

All the bales (or cases) of yam of the same type, count 
and quality delivered to one buyer against one despatch 
note shall constitute a lot. 



2.1.2 The conformity of a lot to a specification shall be 
determined on tlie basis of tests conducted on the sample 
selected from the lot. 

2.1.3 Unless otherwise agreed upon between the buyer 
and the seller, the number of bales (or cases) to be selected 
at random from the lot shall be in accordance with 
Table 1. 



Table 1 N 


limber of Bales (or Cases) 
to be Selected 

(C/ausclAJ) 


N'linihrr of Bales 

(or Cases) 

the 1 nt 

(1) 
^ or less 




Number ofllalc^ 

(ureases) to br 

Selected at Random 

(2) 

1 


4 to 10 




2 


1 1 10 U) 




1 


^1 to 75 




4 


76 oi more 




s 



2.1.4 from each of the bales (or cases) selected as 
in 2.1.3, 10 packages shall be selected at random. 

2.1.4.1 From each of these packages, an equal number 
of specimens of adequate length shall be selected from 
different parts of the package. The exact length and 
the total number of test specimens so drawn (from the 
packages) shall be in accordance with col 2 and 3 
respectively of Table 2. Before cutting each test 
specimen from the package, a length of about 1 metres 
of yarn shall be discarded. While drawing the specimens 
from the packages, care shall be taken to avoid any 
change in the twist of yarn. 

N(nH — As lar as possible, the test specimens shall be drawn 
liist before testing that is. each test specimen shall be tested soon 
alK-r It is drawn from the package 

2 2 Yarn from Cloth 

2.2.1 Lot 

All the bales (or cases; of cloth ot the same construction 
and quality delivered to one buyer again.st one despatch 
note shall constitute a lot. 
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Tubic 2 Len^^th and Number of Tost Specimens 

((7(///.sr.v2.1.4.1, 2,2.4.1,4.1,4.2, 5.2.2.L 5.2.3.3 and 6.2.3.2) 



1 >pC of \ Hill 


Direct Couiil ' 


Mcll 


M)(l 




1 cngtli of 


1 
Number ol" 




Specimen 


Sp 


ctimcn 


(1) 


(2) 




0) 


Single spun >;«rn 








( ollon lypc ynni 


25 mm or below 




100 


Worsted lypc" yam 


50 mm or below 




100 


Woollen lype yarn 


50 mm or below 




100 


lute t>pe yams 








i) Sniglc yams 


125 mm or below 




20 


ii) Double >ams 


250 nun or below 




20 


1 » lament yarn 


500 mm or below 




10 


IMictloreablcd 


500 mm or below 




10 



I iitwist-RetHist Method 



r 

1 ength of 


Number of 


Sjceimcn 


Specimen 


(4) 


(5) 


250 mm or 500 mm 


20 


250 mm or 500 mm 


20 


250 mm or 500 mm 


20 


250 mm or 500 mm 


20 


250 mm or 500 mm 


20 


250 n)m or 500 mm 


20 


250 mm or 500 mn^ 


20 



2.2.2 I he confomiity ofn lot to a specification .shall be 
determined on the basis oflests conducted on the sample 
selected from the lot. 

2.2.3 iJnless otheiwise agreed upon between the buyer 
and the seller, the nmnber of bales (or cases) to be 
selected at rantlom IVom the lot shall be in accordance 
with Table 1. 

2.2.4 Iront each of the bales (or cases) selected as 
in 2. 2. J, 10 pieces shall be selected at random. From 
these pieces, itiimber of warp or weft yarns as required, 
on which the test is to be coitducled, shall be drawn as 
lollows. 

2.2.4.1 I torn each of the pieces selected as in 2.2.4, an 
equal number of yarns (specimens) of adequate length 
shall be draun from dillerent parts of the piece. The 
length and the total number of specimens so drawn (in 
all cases) shall be in accortlance with col 2 and 3 
respectively ofTable 2. While drawing three specimens 
front the pieces, care shall be taken to avoid any change 
in the twist of Narns. 

•* 
NO 1 1 As far as pi^ssihle. iKe lest speeunens shall be tliawn 

)usi betoic lesuni:, tli.it is, each lesi specimen shall be tested soon 

allei It IS ill aw II from the piece ol ihe clolh 

3 A TMOSPHFRIC C ONDITIONS FOR 

c ONomoNiNc; and rr sting 

3.1 Prior io test, the samples shall be conditioned to 
moisture equilibrium in the standard atmosphere of 
()5 • 2 percent relatixe humidity and 27 t 2''C temperature 
fron) i\r\ side, as laid down is IS 6350 |07l ^Method 
for conditioning of textiles' (sec section R-|/i). Ihe 
test shall be carried out in the standard atmosphere. 



4testspf:cimen 

4.1 Length of Test Specimen 

The length ofthc test specimen between the inside edge 
of the clamps shall comply with the requirements of 
fable 2. 

NOn- In Ihe case oT direct count method (Method I) l)eing 
used lo determine twist in single spun \arn, the length of the 
specimen to be tested shall be less than the staple length of the 
fibre used to spin the yarn 

4.2 Unless oiherw ise specified, the number of test 
specimens shall be in accordance with Table 2. 

NOn Ihe exact number or tests lo be made for each t\pe 
or>arn depends-upon the eslimated or assumed coelHcients 
of variation ol individual values and the permisible error in 
the estimate ol the test results at a desired p(i>babili(\ level 
I he value given in I able 2 lor number of test specimens have 
been calculated assuming the tbllov\ing eoeHlcients ol 
variation lor the respective individual values, with a 
permissible error or5 percent at probability level oro5 percent 



A/H' nf )iirn 




/.s v///;/<', 


r/ ( >;< 


.'Ipcicnt of 






laridfion. 


Pcncni 








_/V^ 






Direct Count 


I'nivvist-Ketwist 






Method 




Method 


(1) 




(2) 




(3) 


Vain spun on coilon svstem 


25 




10 5 


^ arn spun on v\orsted 


system 


25 




10.5 


Yarn spun on wo(Olen svstem 


25 




10 5 


Jute > arn 




25 




10,5 


rilament varn 




S 




10 5 


IMied Ol cabled varn 




H 




10 5 



If however, all the particulars for calculation ofexact number 
of lesis specimens arc available, the test may be conducted 
accordingly 
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5 METHOD I DIRFXT COUNT METHOD 

5.1 Apparatus 

The direct counting type twist tester shall conform to 
the following requirements: 

a) The twist tester shall be provided with: 

1 ) two clamps (or jaws) one rotatable and otlier non- 
rotatable to grip the test specimens; 

2) a scale graduated in centimetres and millimetres 
to measure the distance between clamps; 

3) a revolution counter positively connected to the 
rotatable clamp and capable of recording the 
number of revolutions of the clamps to an 
accuracy of: 

i) one turn, for testing specimen of length more 

than 50 mm; 
ii) one tenth of a turn, for testing specimen of 

length equal to or less than 50 mm and for 

testing yarn with low twist; 

4) a suitable scale, graduated in millimetres to 
measure the elongation of contraction of the test 
specimen; and 

5) a suitable magnifying glass to examine visually 
the test specimen during the test. 

b) The distance between the clamps shall be capable of 
being set to any distance up to 500 mm as required. 

c) The rotatable clamp shall be capable of being revolved 
in either direction on its axis common to the longitudinal 
axis of the test specimen. 

d) The revolution counter shall be capable of being set 
to zero mark after each test. 

e) The non-rotatable clamp shall be mounted on its 
support in such a manner that the required tension could 
be applied to the test specimen. 

5.2 Procedure 

5. 2. 1 Direction of Twist 

Hold one end of the yarn in such a position that a short 
length (at least 100 mm) is suspended in a vertical 
position. Examine the vertical section of the yarn and 
determine if the shape of yarn elements conform to the 



shape of central portion of the letters \V or 'Z. Note the 
direction of twist as 'Y or 'Z as observed. 

5.2.2 Tww in Single Yarn 

5.2.2.1 Set the clamps so that the distance between the 
clamps is equivalent to the applicable value of the length 
of test specimen specified in Table 2 and ensure that the 
distance so set is within an accuracy of one percent of 
0.5 mm whichever is greater. Set the revolution counter 
to zero position. Set the tensioning device so as to apply 
a tension of about tex/2 g i 1 percent (.vtv Note) on the 
test specimen. 

NOT! It is assumed thai the universal count, in te\. <>r>arn 
uiuler lest woiiUI be known and ilnot known would he determined 
bv wciiihin^ a kntmn leM^ih olyam taken from the conditumcd 
s.imple. Ill case ot jute yarns a pretension iil'texMg i 10 percent 
may be used 

5.2.2.2 Secure the free end of the test specimen in the 
non-rotatable clamp. Pass the other end of the specimen 
through the open rotatable clamp and pull it through the 
clamp till the specified pie-tension becomes effective, 
and then secure the specimen. 

5.2.2.3 Determine the direction of twist, .V or Z by 
visually testing the specimens. 

5.2.2.4 Revolve the rotatable clamp in the proper 
direction so as to untwist the specimen. C ontinue the 
rotation in the same direction until it is possible to pass a 
needle from one clamp to the other between the untwisted 
fibre of the specimen; use the magnifying glass, if 
necessary, to make sure that all the twist has been 
removed. Note down the number of turns. 

5.2.2.5 I rom the value obtained 5.2.2.4 and the length 
of the test specimen before untwisting, calculate the turns 
per metre in the test specimen. 

5.2.2.6 Ry following the procedure 5.2.2.! to 5.2.2.5 
determine the turns per metre m the remaining test 
specimens. Calculate the mean of all the values so 
obtained and the coefficient of variation. 

5.2.3 Twist in Plied Yarn 

5.2.3.1 Determing the direction of twist and the 
number of turns in the test specimens by following 
the procedure prescribed in 5.2.2.1 to 5.2.2.4 but 
noting, for the purpose of 5.2.2.4 the end-point of the 
test when it is possible to pass a needle between 
component yarns of the specimen. Record also the 
extension in length obtained on untwisting the test 
specimen. 
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5.2.3.2 From the value of number of turns obtained 
in 5.2.3.1 and the length of the specimen before untwist- 
ing, calculate the turns per metre in the test specimen. 

5.2.3.3 Cut off all but one component stand of single 
yarn close to the inside edges of the clamps. Test the 
component stand (still in the clamps) of single yarn for 
the direction of twist and the number of turns by 
following the procedure given under 5.2 and 5.2.2 but 
adjusting the length of the test specimen to comply with 
the rcquirt'/iients of Table 2. 

NOn It IS assumed thai all the tomponent single yams have 
the same amount ot twist It this tact is not known, it should be 
verified It it is lound that the> differ in respect ot the amount 
of twist, each component yarn shall be tested and the results 
reported 

5.2.3.4 lest similarly the remaining test specimens for 
turns per inetie of the plied yam and the component single 
yarns, and twist take-up and twist-release of plied yarn. 
Calculate the mean of all the values so obtained and the 
coefficient of variation of the values. 

5.2.4 Twist in C \ihlcd Yum 

5.2.4.1 Determine the direction of twist, and the number 
of turns in the test specimens by following the procedure 
prescribed in 5.2.2.1 to 5.2.2.4 but noting, for the purpose 
of 5.2.2.4 the end point of the test when it is possible to 
pass a needle between the strands of the component plied 
yarn of the specimen Record also the extension in length 
obtained on untwi.sting the test specimen. 

5.2.4.2 From the value of number of turns obtained 
in 5.2.4.1 and the length of the specimen before 
untwisting, calculate the turns per metre in the test 
specimen 

5.2.4.3 Cut off all but one component strand of the plied 
yarn, close to the inside edges of the clamps. Test the 
component strand of plied yarn lor the direction of twist 
and the number of turns per metre, in the plied and 
component single yams (still in the clamps) by following 
the procedure given in 5.2.3. 

NOU It Is assumed that alt the component plied yarns ha\e 
the same anu)unt of twist Ifihis taet is not known, it should be 
\ en Tied II it is found that the) ditler in respect of the amount of 
tw 1st, each Lomponeni > an) shall be tested and the results rep(>rted 

5.2.4.4 1 est similarly the remaining test specimens for 
turns per metre of the cabled yam, of the component 
plied yarns, and of the component single yarns; the twist 
take-up and twist-release of cabled yam and of plied yam. 



Calculate the mean of all the valued so obtained and the 
coefficient of variation of turns per metre values. 

6 METHOD II UNTWIST-RETWIST METHOD 

6.1 Apparatus 

The untwist-retwist type of twist tester shall conform to 
the following requirements: 

a) The twist tester shall be provided with: 

1) a pair of jaws - the rotatable and other non- 
rotatable 9 (called movable) - to hold the specimen 
of yarn by each of its extremities; 

2) a revolution counter positively connected to 
rotatable jaw and capable of recording the number 
of revolution of the jaw; 

3) means of a sliding support so that the distance 
between the jaws may be adjustable in order to 
permit measurements of the length of yarn; 

4) a scale graduated in centimetre and millimetre to 
measure the distance between the jaws; 

5) means shall be provided either by dead weight or 
by displacement of vertical pendulum for applying 
tension to the specimen and maintaining that 
tension until permitted elongation is obtained; 

6) means shall also be provided for rapidly 
determining the specimen length to an acuracy of 
i 0.5 mm; and 

7) means shall also be provided to prevent specimen 
under test extending more than 2 percent, for 
example by means of stop. 

b) Rotatable jaw may be motor driven or hand driven 
at speed in excess of 820 turns per minute; 

c) Movable jaw, situated in the extension of the arm 
of rotatable jaw is mounted so that it is capable of 
being displaced and stopped in Tlie direction of this 
axis; 

d) Movable jaw shall not be able to be turned about its 
own axis; 

e) The sliding support shall not permit play affecting 
the length of test specimen; 

f) The distance between the jaws shall be capable of 
being set to any di.stance a$ required; and 

g) Revolution counter shall be capable of being set to 
zero mark aHer each test. 

6.2 Procedure 

6,2.1 Direction of Twist 

Determine the direction of twist in the yarn by the 
procedure mentioned at 5.2.1. 
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6.2.2 Twist in Single Yarn 

6.2.2.1 Position the movable jaw so that the distance 
between the jaws 250 or 500 mm. Adjust the tensioning 
device to apply a tension of tex/2g± 10 percent. Set the 
yam specimen elongation stop so that tension ceases to 
be applied after the yarns are extended by I percent set 
the revolution counter to zero. 

6.2.2.2 Taking care not to disturb the twist, secure the 
free end of test specimen in the movable jaw (non- 
rotatable). Pass the other end of the specimen through 
the open rotatable jaw and pull it through the jaw till the 
specified pretension becomes effective and then secure 
the specimen. 

6.2.2.3 Untwist the yarn operating the rotating jaw at a 
speed of at least 800 turns per minute. Then retwist the 
yarn in the opposite direction until the specimen 
elongation indicator returns to zero. Records the number 
of turns in the counter. Reset the counter to zero before 
testing a new specimen. 

6.2.2.4 From the value obtained 6.2.2.3 and length of 
the test specimen before untwisting, calculate the number 
of turns per metre by the following formula: 



(pm = 



500A7 



where 



tpm = turns per metre, 

/; = number of revolutions measured from 

revolution counter to untwist and retwist the 

yarn, and 
/ = length of test specimen in mm. 

6.2.2.5 By following the procedure given in 6.2.2.1 
to 6.2.2.4 determine the turn per metre of the remaining 
test specimens. Calculate the mean of all values and 
coefficient of variation of the values. 

6.2.3 Twist in Plied Yarn 

6.2.3.1 Determine the number of turns per metre by 
following the procedure prescribed in 6.2.2.1 to 6.2.2.5 
and direction of twist as prescribed in 6,2.1. 

6.2.3.2 Cut off all but one component strand of single 
yarn close to the inside edges of the jaws. Test the 
component strand (still in jaws) of single yarn for the 
direction of twist and number of turns by following the 
procedure given in 6.2 but adjusting the length of the 
specimen to comply with the requirements of Table 2. 



NOri'l — It is nssunurd thai all llic compi.>ncnt single yarns have 
Ihe same amouni oltui.st. If this Tad is not known, it should be 
vcritkil It it is found that Ihey dilVer in respect t)f the amount of 
twist, each coni|x>ncni yam shall he tested and the results rcport.ed 

6.2.3.3 Test similarly the remaining test specimen for 
turns per metre of the plied yarn and of the component 
single yam. Calculate the mean of the values so obtained 
and the coefficient of variations of the values. 

6.2.4 Twist in Cabled yarn 

6.2.4.1 Determine the direction oftwist of test specimens 
as prescribed in 6.2.1 and number of turns per metre by 
following procedure prescribed in 6.2.2.1 to 6.2.2.5. 

6.2.4.2 Cut off all but one component strand of the plied 
yarn, close to the inside edges of the jaws. Test the 
component strand of plied yarn for the direction oftwist 
and number of turns per metre in plied and component 
single yarns (still in the jaws) by following procedure 
given under 6.2.3. 

NOri It IS assumed that all the component plied yarns have 
the same amount oT twist If this lact is not known, it shall be 
Ncrillcd lilt IS lound that Ihey dilVer in respect of Ihe amount of 
l\v 1st, each component > am shall be tested and the results reported 

6.2.4.3 lest similarly the reinaining test specimens for 
turns per metre of Ihe cabled yarn, of the component 
plied yarns of the component single yams. Calculate the 
mean of all the values so obtained and coefficient of 
variation of turns per metre values. 

7 REPORT 

The test report shall include the following: 

a) Type of yarn; 
. b) Method used. Method I or Method II; 

c) Direction oftwist 'S' or Z' of plied yarn and 
of the coiTiponent single yarns; 

d) Length in millimetres of the specimen; 

e) Number of specimens tested; 
Pre-tcnsion used; 

g) Mean value of turns per metre of plied yarn and 
of component single yarn; 

h) Coefficient of variation of turns per metre value 
of plied yarn, if desired; 

j) Mean value oftwist take-up and iwist-releasc 
of plied yarn; 

k) Mean value of the turns per metre of the cabled 
yarn and the coefficient of variation of the turns 
per metre values, if desired; and 

m) Mean value of the twist take-up and twist- 
release of the cabled yarn. 
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DETERMINATION OF YARN STRENGTH PARAMETERS 
OF YARNS SPUN ON COTTON SYSTEM 

(Source : IS 1671 : 1977) 



1 SCOPE 

\AU prescribes methods for determination of yarn 
strength panuneters of yarns spun on cotton system using 
cotton count and tcx system. 

I.I.I In cotton count system, determination of lea 
breaking load and count strength product (CSP) have 
been prescribed and in the metric system, determination 
of skein breaking load, yarn strength index (YSl) and 
skein breaking tenacity (SBT) have been prescribed. 

2 SAMPLING 

I'he samples shall be drawn in accordance with the 
procedure laid down in IS 3920:1985 'Methods for 
sampling of cotton yarn for determination of physical 
characteristics' (.vtv Section A-l/l). 

3 ATMOSPHFRIC CONDITIONS FOR 
CONDITIONING AND TESTING 

3.1 The samples shall be conditioned to moisture 
equilibrium in standard atmosphere of 65 :t 2 percent 
relative humidity and 27 i 2''C temperature [sec also 
IS 6359 : 1971 'Method for conditioning of textiles' 
given in Section H-l/l]. 

3.2 The test shall be carried out in the standard 
atmosphere (vtr 3.1). 

4 APPARATUS 

4.1 Testing Machine 

A skein breaking load testing machine working on 
constant rate-of-traverse (CRT) principle. Its rate of 
traverse shall be 300 t 1 5 mm/min and the load range of 
the machine shall be such that the observed values would 
lie between 1 and 90 percent of the full scale load. The 
permissible error in the machine at any point in this range 
shall not exceed t I percent. 

4.1.1 The machine shall be provided with the following 
arrangements: 

a) Two pulleys or hooks for holding the skein with 



sufficient space to allow the even distribution of 
threads without much overlapping. 

b) Means for adjusting distance between the pulleys 
or hooks. 

c) A scale or dial or autograph recording chart 
graduated so as to give load in kilograms. 

4.2 Wrap-Reel 

Having a girth of 1 .372m ( 1 .5yd) or I m and capable of 
reeling known length of yarn {see Annex A). 

4.3 Yarn Tensioning Device 

An adjustable tensioning device capable of giving a 
reeling tension that will result in skeins of the specified 
length when measured on a skein gauge. The adjusmient 
in reeling tension may be made, for example, by making 
more than one wrap around thread guides or by passing 
the yarn around tensioning bars. The reeling tension shall 
be the same at all reeling positions and may be checked 
as follows: 

The yarn is wound from the same package at different 
reeling positions, fhe length of the skeins when 
measured on a skein gauge shall not differ by more than 
0.1 percent. 

4.4 Skein Gauge 

A gauge for checking the length of the skein under a 
load of 0.5 gf/tex (5 mN/tex) and expressing the length 
as a plus or minus deviation from the nominal length. 
The sensitivity of the skein gauge shall be sufficient to 
permit rejection of skeins falling outside t 0.25 percent 
tolerances. 1 he skein-gauge length may be adjustable or 
non-adjustable. A non -adjustable skein gauge can be used 
when its nominal length differs by no more than 
0.4 percent from the measured perimeter of the reel. 

NOI t: — I or details i>r skein gauge {see Annex B). 
5 PREPARATION OF TEST SPECIMENS 

5.1 Prepare skeins of 109.73 m ( 120 yd ), 100 m or 50 
m as required, following the procedure as described in 
Annex A. 
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5.2 Prepare at least 30 test specimens and condition 
them as in 3. 

6 PROCEDURE 

6. 1 Bring pulleys or the hooks of the testing machine to 
the zero position. Take the conditioned skein of yarn 
and fix it on the pulleys or hooks. Carefully separate the 
yam on the pulleys or hooks to avoid the individual 
strands overlapping each other. 

6.2 Start the machine and carry the test to rupture. 
Record the skein breaking load in kilograms as indicated 
on the scale, dial or recording chart. 

6.3 Determine the mass in grams of the broken skein 
and calculate the linear density of yarn in cotton count 
or tex system (as theca.sc may be) (sec IS 1315 : 1977 
'Method for determination of linear density of yarns spun 
on cotton system') (see Section B-2/2). 

6.4 Determine the skein breaking load and linear 
density of yarn of the remaining specimens Ibllowing 
the procedure as laid down in 6.1 to 6.3. 

7 CALCULATIONS 

7.1 Calculate the average breaking load and average 
linear density of all the observations taken (sec 6.2, 6.3 
and 6.4). 

7.LI Calculate the coefficient of variation (CV) of all 
the breaking load values taken. 

7.2 Cotton Count System 

7.2. 1 Coiffjf Strength Product {( '.S7') 

Calculate the count strength product or count strength 
product corrected to nominal count, correct to a whole 
number, from the following formulae: 

a) csp - /., X yv, 

b) CSP (Corrected) - Z.,^ x N: 
where 

/L, ^ average breaking load, in pounds (kg x 2.2), 

of the lea(.v^t' 7.1); 
A,. ' average cotton count (see 7.1); 
Lu =- average breaking load, in pounds (kg ' 2.2), 

corrected to nominal count (see Annex C); and 
N; * nominal cotton count. 



7.3 Tex System 

7.3.1 Skem Breaking Tenacity (SBT) 

Calculate the tenacity or tenacity of yarn corrected to 
nominal linear density, correct to one decimal place, by 
the following lormulac: 

/,.xlO()0 /.^xlO 

a) SB \ m ^rams per tex — ~ — zt = 

^ / X 2 X 50 / 



b) SB r (Corrected) 



u here 



/..xlO 



/,, average breaking load of 50 m skein, in kg 

(scci\): 
t average linear densitv of yarn, in tex (sec 7.1 ); 
L, average breaking load of 50 m skein, in kg, 

corrected to nominal linear density (see Annex 

(l;and 
/' nominal linear density, in tex. 

7.3.2 Yarn Strcni^th Index (YSI) 

Calculate the yarn strength mdex corrected to nominal 
linear density, correct to a whole number by the following 
tbrmulae: 



a) YSI 


/..xl 000 


b) YSI (Corrected) 
where 


L.x\ 000 



/ 



average breaking load o\' 100 m skein, in kg 

(N(v7.I), 

average linear density of >arn. in tex ( sec 7. 1 ). 

average breaking load of 100 m skein, in ki'. 

corrected to nominal linear density (.scv Annex 

C), and 

nominal linear densitv. \n tex. 



N()[l' It has hcirn lomicl \\\\\\ \v\ n i-'ivcii ynrii. the Vjirn 
Slicfijitli liulcv and ( (ujnt Strength l*r(»(hict ;irc iiiir?icrically 
the same loi all prachcal purposes II()\ncv<t, lo calculate the 
) aril .stienuth iiulex nt ;i skeiu lioiu the eounl strength pri)diict 
ol a lea (oj vucviisu). the .speeilled. obserNed or ealeiilated 
breaking' load value of the skein shall be converted into 
breaking? load value of a lea (or vicc-versd) using the foiniuia 
given in Annex I) 

8 REPORT 

1 he report shall include the following infoimation: 

a) T)pe ol material; 

b) Number of specimens tested; 
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b) Number of specimens tested; 

c) Breaking load of skein [109.73m (120 yds) 50 
m or 100 m]; 

OR 

Breaking load of skein corrected to nominal 
count/linear density; 

d) Coefficient of variation (CV) of breaking load 
values; 

e) Count strength product (CSP) / Count strength 



product (CSP) corrected to nominal count 
(correct to a whole number ); 

OR 

Yam strength index (YSI) / Yam strength index 
(YSI) corrected to nominal linear density (correct 
to a whole number); 

OR 
Skein breaking tenacity (SET) / Skein breaking 
tenacity (SET) corrected to nominal linear density 
(correct to a whole number). 



ANNEX A 
(Clauses 5 2 and 6.1) 

PREPARATION OF SKEINS 



A! APPARATUS 

A- 1 . 1 A wrap reel having a girth of 1 .372 m ( 1 .5 yd) or 
I m shall be used to reel off the skeins. The wrap reel 
shall be fitted with thread guides fixed on a horizontal 
bar which has a traverse of about 25 mm. The wrap 
reel shall also be provided with a counting device to 
indicate the length of yarn reeled out and a bell to ring 
just before the last revolution or a reel that automatically 
stops after the required number of revolutions. 

A.2 PROCEDURE 



A-2.1 Mount a test package on the wrap reel. Pass 
the end through the thread guides taking care that the 
yarn shall be kept under sufficient tension to avoid 
kinks, curls and slack in the yarn on the one hand 
and stretch on the other (see Note) and lead it to the 
reel. 

NOTE — If necessary, the yarn may be wound full one turn 
around the thread guide 

A-2.2 Start the wrap reel. Running it at uniform speed, 
reel out a skein of required length. Cut and tie the trailing 
end of the skein to its leading end. 



ANNEX B 

{Note Under A A) 
SKEIN GAUGE 



Bl APPARATUS 

B- M The gauge consists essentially of two round metal 
pegs of about 1.25 cm diameter and 5 to 6 cm long, 
located in the same vertical plane. One of the pegs is 
fixed to the rigid frame of the instmment and the other is 
carried on the lever of a simple loading system, the 
fulcrum of which is a low-friction bearing, which is 
also carried on the frame. At least one of the pegs should 
be free to rotate about its axis. 

8-2 PROCEDURE 

B-2.1 Place the skein without bunching, around the two 



pegs, and apply the appropriate load, for example, by 
hanging a weight on the end of the lever arm or by 
moving a sliding weight along the lever arm. The girth 
of the skein is indicated on a scale attached to the frame 
of the instrument, by a pointer attached to the lever arm 
or by an index line on the end of the lever arm. ML is 
the actual girth of the wrap reel, d the diameter of the 
pegs, and D the distance between the axes of the pegs 
when the indicator registers on the scale the actual girth 
ofthe wrap reel, then: 



2 2 
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ANNEX C 

(Clauses 7 2.1,1,3 A and 7. 2 2) 

CORRECTION FOR NOMINAL YARN COUNT/LINEAR DENSITY 



C-l To obtain the average breaking load corrected to C-1.3 Calculations 

nominal yam count or linear density, use the following 

procedure. 



a) A', 



IlzLlL 



C-I.l Arrange the values of linear density and the 
corresponding breaking load of all the observations as 
obtained in 6, in the ascending order of the yam count/ 
linear density. 

C-1.2 Find the average linear density and the average 
breaking load of: 



U'-U 



b) A, (50 m skein) - i/r, \iu 



c) A^ (100m skein) = |//, \it, 



C-l. 4 Find the average breaking load corrected (L, L , 
Indirect System Direct System ^^ ^^ ^ ^^ ^^^^j,^^, ^^^^^ ^. ^^ ^^ ^^^j^^, ,j„^^^ ^^^^^^{^ 

50 m 1 OoTn '^ ^V ^^^ following formulae: 
skein skein 



The first three skeins /V^, 
The last three skeins A^^: 
All the skeins N. 



l: 


'i 


L2 


/.; 


l: 


h 


1." 


l: 


L^ 


1 


/-: 


i, 



b) /.,, 

C)/^.c 



L,'Kj{\lt~\lf) 



L,-K, 



I 1 



ANNEX D 

{Note Under 13 2) 
CONVERSION OF BREAKING LOAD VALUES 



D-I To convert observed breaking load value, in I b, of and 

a lea of 1 09.73m ( 1 20 yd ) into breaking load, in kg of a /L^ - observed breaking load, in 1 b, of lea made on a 

skein (100 m) use the following empirical formula: I V2 yd reel. 



L, = 0.584 8 £2 + 0.500 
where 

L, = breaking load, in kg, of skein made on a 1-m reel; 



NOrH— Ihc formula has been derived from the data 
collected at the Cotton Technological Research Laboratory 
(ICAR), Mumbai on 77 samples of yarn of various counts 
ranging from 14s to I2()s. 
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DETERMINATION OF BREAKING LOAD AND 
ELONGATION AT BREAK OF SINGLE STRAND 

(.Sowrcc: IS 1670: 1991) 



I SCOPE 

1 . Mt prescribes procedure for determination of breaking 
load and elongation at break of yam using constant-rate- 
i^f-travers'^constant-ratc-of-loading and constant-rate-of- 
extension machines. Since for any fibre type breaking 
load is approximately proportional to the linear density, 
strands of different sizes are compared by converting 
the observed breaking load to breaking tenacity 
(centinewlons or millinewtons per tex). 

1.1.1 The method prescribed is applicable to 
monofilaments and multifilaments other than tyre cords 
and industrial yarns, and spun yarns (single, plied or 
cabled) Jiiade from all kinds of textile fibres of their 
blends with the exception of yarns that stretch more than 
5.0 percent when tension is increased from 0.5 to l.Og 
(5 to lOmN) per unit linear density of the yarn in tex. 

1.1.2 This method is designed primarily for yarn in 
package form but can be used for single strands removed/ 
extracted from a woven/knitted fabric. 

1.1.3 riiis method docs not cover textured yarns and 
fancy yarns. 

1.1.4 I his test method offers two options with respect 
to moisture content of the specimens at the time of testing. 

1.1.4.1 Option 1 

Conditioning to moisture equilibrium in the standard 
atmosphere lor testing textiles {see IS 6359: 1971 given 
in Section B-l/l). 

1.1.4.2 Option 2 

I esting in wet condition. Tests on wet specimens are 
usually made only on yarns which show a less strength 
when wet or when exposed to high humidity, for 
example, yarns made from animal fibres and man-made 
fibres based on regenerated and modified cellulose. Wet 
tests arc made on fiax yams to detect adulteration by 
tailure to gain strength. 

1.1.5 This method also offers three options for the 
physical confirmation of the specimen. 



1.1.5.1 Option A -— Straight (see Note 4). 

1.1.5.2 Option B — Knotted {see Notes 1 , 2 and 3). 

1.1.5.3 Option C — Looped (see Notes 1 and 3). 

NOTES 

1 The reduction in strength due to the presence of a knot or 
loop is considered a measure of hrittleness of yam. If a textile 
yarn is looped or knotted, its tensile strength may reduce. This 
can arise when a yarn is bent to a small radius of cuvature (as in 
sewing or kniuing) or knotted (as in the manufacture of nets). 
In order to assess the importance of these ctTects. loop strength 
and knot strength are described 

2 Fhc knot strength test as described in this method is not 
intended to assess the effcicncy of any given type of knot for 
joining together two separate lengths of yarns. 

3 Elongation in a knot or loop test is not known to have any 
significance and is not usually recorded. 



4 Unless otherwise indicated, single-strand strength' is 
ed to refer to a straight, conditioned specimen {see 1.1.4.1 



assume 
and 1.1.5.1) 



2 PRINCIPLE 

1 he specimen is gripped between two clamps of the 
tensile testing machine and continually increasing loac 
is applied longitudinally by moving one of the clamp* 
until the specimen ruptures. Values of the breaking 
load and elongation at break of the test specimen arc 
read directly or from a chart attached. 

3 TERMINOLOGY 

For the purpose of this method, the following definition* 
shall apply. 

3.1 Elongation (or Extension) at Break 

In a tensile test, the difference between the length of a 
stretched specimen at breaking load and its initial lengt^ 
usually expressed as percentage of the latter. 

3.2 Elongation at Rupture 

The elongation occurring at the final rupture of the 
specimen. The elongation at rupture is usually but noi 
always, identical with the elongation at the breaking load 

3.3 Knot Breaking Load 

The breaking load of a strand with a knot tied in the 
portion of the specimen between the clamps. 
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3.4 Loop Breaking Load 

Tlie breaking load of a specimen consisting ot two length 
of yarn or monofilament from the same package looped 
together so that one length has both its ends in one clamp 
of the testing machine and the other length has both its 
ends in the other clamp. 

3.5 Single»Strand Breaking Load 

The breaking load of a single strand of yarn, 
monofilament or cord, not knotted or looped but running 
straight between the clamps of the testing machine. 

4 SAMPLING 

The sample shall be drawn according to the procedure 
given in the relevant material specification or as agreed 
to between the buyer and seller. 

5 CONDITIONING OF TEST SPECIMENS 

5.1 Option 1: Conditioned Specimens 

5. 1 . 1 Prior to test, the specimens shall be conditioned to 
moisture equilibrium in the standard atmosphere of 
65 ±2 percent relative humidity and 27 i: 2 C 
temperature [(sec IS 6359 : 1971 'Methods of 
conditioning of textiles') (see Section B-l/l)]. 



until they are throughly soaked and sink under their 
own weight. The time of immersion must be 
sulTicient to wet out the specimens thoroughly. The 
time period will be at least 2 minutes for regenerated 
cellulose yarn and at least 10 mmutes for acetate. 
I or yarns that do not readily wet w ith water, such as 
those treated with water repellent or water-resistant 
materials, add a 0.1 percent solution of a nonioinic 
wetting agent to the water-bath. [)o not use any agent 
that will atfect the physical properties of the yarn 
appreciable. If a wetting agent has been used, the 
specimen must be throughly rinsed in distilled or 
demineralized water betbre conducting the test. 
When using option 2B, tie the knots very loosely 
before wetting in order to save time and to avoid 
handling while transferring the specimens from 
container to the testing machine. 

6 APPARATUS 

6.1 Testing Machine 

A single-strand tensile testing machine working on one 
of the following principles: 

a) Constant-rate-of traverse (CR T), 

b) Constant-rate-of loading (CRL), and 

c) Constant-ratc-of-extension (C'RI-l). 



5.1.2 When the-test specimens have been exposed to 
standard atmosphere for at least as much time as given 
below in such a way as to expose as far as possible, all 
portions of the specimens to the atmosphere, they shall 
be deemed to have reached moisture equilibrium: 

Eqitilibrium Moisture Regain Value Time 

of the Yum at Standard hours 

Atmosphere 

Percent 
Less than 4 6 

From 4 to 10 12 to 24 

Above 10 24 to 48 

5.1.3 The test shall be carried out in standard atmosphere 
(.sw 5.1.1). 

5.2 Option 2: Wet Specimens 

Reel a short skein from each of the packages forming 
the test sample. Clamp a group of specimens by both 
ends to prevent loss of twist and submerge them in 
distilled or demineraliscd water at room temperature 



6.1.1 It may be noted that, in most cases the results 
obtained on one type of machine will differ from those 
obtained on another type and the three types of testing 
machines will not necessarily given the same results for 
any given yarn. 

6.L2 Breaking load decreases slightly as the time-to- 
break increases, the rate of change is approximately of 
the order of 5 to 10 percent decrease in the breaking 
load for a ten-fold increase in the time to break. It is 
assumed that by testing with a specified timc-to-break, 
any difference between the results ic reduced to a 
minimum. 

6.L3 The specimens shall break within 20 i 3 seconds 
in the case of constant-rate-of loading and constant-ratc- 
of-extension machines. In the case of constant-rate-of- 
traverse machines, the rate of traverse shall be 300 i 1 5 
mm/min and the load range of the machine shall be such 
that the observed value lies between 10 and 90 percent 
of the full scale load. The permissible error in the 
machine at any point in this range shall not exceed i^l 
percent of the load. 
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6.1.4 A variable-speed drive, change gears or 
interchangeable weights are required to obtain a constant 
time-to-break of 20 :t 3 seconds. If the rate of operation 
is adjusted in steps, the steps should not be greater than 
1.25 : 1.00. 

6.1.5 1 he machines shall be provided with the following 
arrangements: 

a) [wo clamps to grip the specimen, provided with 
a mechanical or pneumatic device so constructed 
that through its means it is possible to secure a 
specimen firmly between the jaws of the clamps 
so that it does not slip during the test. Also, the 
edge of the surface of each jaw as well as the jaw 
lining shall be such that it would not cut or damage 
the specimen during testing. 

When specimens cannot be satisfactorily held with 
unlined llat-faccd jaws, then lined jaws or, if 
necessary, capstan, drum, bollard clamps or 
snubbing type jaws may be used. 

Wiih some yarns these devices may be necessary 
in order to reduce the clamping pressure required 
to prevent slippage; otherwise the clamping 
pressure will have to be so great that jaw breaks 
would be frequent. 

Non s 

I I lat-tnccd chmips ;irc iimkiII) used with fine yearns jtiul 
the snuhhiiij! type el.mips with hi«.'h strength ynrns or eonrse 
Villus Ami when specimens slip in the clamps or the number 
1)1 hieaks citi>reh>se to the jaus exceeds statistical expectation. 

1 o check slippage, make a maik on the specimen as close as 
possible to the back of each clamp, opeiale the machine iO 
bleak the specimens and observed whether the marks have 
been pnlled towards or betv\een the iaw laces oleither clamp 

2 I or sewing threads or similar yarns, clamps described as 
lollows may be used 

Tor varus ot linear density up to 320 te\. use an inverted 
screw tvpe clamp (I ij: I) or pulleys with lockinu devices 
(I ig 2) or pins i i>r >arns ol linear density of 320 lex or 
higher, clamps ol vice type dig 3) may be used. With 

I 



\^ 




vu 






^' 



Fi(i. 2 Pdllkys with LocKiNCi Vkt.s 

these clamps, specimen length is not deicmiincd precisely 
and consequently measurements olextension are not accurate 
and therelbre the results should not be compared with those 
obtained with unlined Hat jaws 




y\i<\. I Invi Rii n ScRhW Tvi^t Clamps 



Tui. 3 O./vMPs oi Vk 1. 1 YPr; 

b) Means for applying specified prc-tcnsion to the 
specimen when clamped (the tension device 
may be a dead-weight, a spring, on an air- 
actuated mechanism). 

The pre-tension shall be as follows: 

1) For conditioned specimens - 0.50 t- 0.05 cN/ 
te\., and 

2) For wet specimens - 0.25±0.03 cN/tex. 

NOIt- — This tension should not stretch the specimen more 
than 0.5 peieent, othenvise a muluiilly acceptable lower tension 
should be applied 

c) Means for adjusting the distance between the 
clamps. 

d) A scale or dial or autograph recording chart 
graduated so as to give load in cN or N and 
elongation in millimetres. The error of the 
indicated or recorded jaw separation shall not 
exceed 1 mm. 

NOTl: — Prior to lest, care should be take to ensure that the 
instninient is cnlibrated 
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6.1.6 Automatic testing (self-loading and recording) 
machine may be used provided that it can be operated 
under specified conditions. 

6.2 Container for Wetting Out Specimens 

6.3 Holder on Which the Yarn may be Supported 
Without Tension and Loss of Twist While in Water, 
for wet specimens only. 

6.4 Distilled Water or Demineralized Water 

6.5 Nonionic Wetting Agent of Surfactant, for wet 
specimens only. 

7 PROCEDURE 

7.1 Set the clamps of the testing machine so that the 
distance between the nips of the clamps aion?z the 
specimen axis (including any portion in contact with 
snubbing surfaces) is 500 ± 2 mm {see Notes 1 , 2 and 3). 
With the help of preliminary specimens, set the machine 
so that the specimen breaks within 20 i 3 seconds but if 
the machine is constant-rate-of-traverse type, set it at a 
rate of traverse of 300 :t 15 mm/min. Take the yarn, 
discard a first few metres of it, and secure its one end in 
the jaws of one clamp in such a way that the twist does 
not change. Place the other end in the other clamp, apply 
the required pre-tension from this free end to remove 
any slack or kink without appreciable stretching and 
secure it in the jaws of the clamp. 

NOIHS 

1 By mutual agreement, the nominal gauge length ol 200 i ! mm 
may be used, though under these conditions, results for breaking 
load are likely lo he slightly higher than those obtained \Nith a 
gauge length of 500 mm. 

2 Traditionally the jute Uade uses a test length of 610 1 2 mm 
for testing of jute yarns 

3 Traditionally the silk trade uses a test length of 1 00 1 2 mm lor 
testing of silk yanis. 

4 In case yarn removed from fabrics is to be tested, a test length 
of 200 rklvnm shall be used 

5 Because of the difficulty of securing the same tension in 
all the filaments and slippage of the specimen in the clamps. 
erratic results are frequently obtained with zero twist 
multifilament yams unless a small amount of twist is inserted 
before testing. A twist of 120 ± 10 tpm is usually satisfactory. 
Twist a specimen about 225 mm longer than the gauge length 
to be tested. 

7.2 Test the adequately conditioned specimens as 
described in 7.2.1 to 7.2.5 for different options. 

7.2.1 Option \: Conditioned 



Test in the standard atmosphere for testing textiles as 
specified in 5.1.1. 

7.2.2 Option 2 : IVci 

Test the thoroughly soaked specimens in the normal 
machine set up or immersed in a tank fitted to the 
machine. Mount the specimens as described in 7.1 using 
a pre-tension of 0.25 :fc 0.03 cN/tex. Transfer the wet 
specimens directly from the water-bath to the testing 
machine and break the specimens at one, and in any case, 
within 2 minutes alter removing them from the water- 
bath. 

7.2.3 Option A : Single-Strand Breaking Load 

Mount the specimen as directed in 7. 1 using a pre-tension 
of 0.50 ±0.05 cN/tex. Operate the machine, carry the 
test to rupture and record the breaking load and 
elongation at break (see Note I ). If the specimen slips 
or breaks in the jaws or breaks within 5 mm from the 
(^lVi^q of the jaws, the result shall be discarded and another 
test specimen taken in lieu thereof 

NO n .s 

1 In case of jute yarns where elongation tests are carried out 
separately, 10 tests for elongation may be sutVicienl. 

2 Iven ila test value is isolated on account of break near the 
jaw. the value shall be noted but not taken into account in 
calculations. If such breaks exceed 10 percent of the number of 
specimens lesled. suitable corrective action on the machine should 
be taken, 

J Yarns made trom blends of combinations of fibres may show 
elongation beyond the point of maximum load, particularly if 
one of the components is an elastomeric fibre, when the low 
elongation components of a yarn are broken, the load falls on the 
remaining fibres, which continue to elongate until they are broken. 
Breaking elongations is defined as that corresponding to the 
maximum load. Hclongalion continues alkr the maximum load 
has been passed, then elongation at rupture may be determined 
separately 

7.2.4 Option B : Knot Breakiny^ Load 

7.2.4.1 Place one end of the specimen in one clamp of 
the machine, tie a single overhand knot near the middle 
of the specimen. For a S-twisted yarn (see Note), a 
S-Knot shall be used and for Z-twisted yam a Z-Knot 
shall be used (see Fig.4 and 5). Place the other end in the 
second clamp and tighten the clamp. 

NO I V ~ For plied and cabled yarns, the twist direction refers to 
the final twist. 

7.2.4.2 Start the machine and observe and record the 
breaking load. 
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Fid. 4 /-Knot in Z-Twisr Yarn 



Fki. 5 S-Knuf in S-Twist Yarn 



7.2.4.3 Repeat the procedure given in 7.2.4.1 and 7.2.4.2 
until the required number of specimens have been 
broken. 

7.2.5 ()[)ti()n V : Loop Brcakin}^ Load 

7.2.5.1 Tach specimen shall consist of two interlinked 
looped lenjj^ths of yarn taken from one package or end. 
Secure both ends of one piece in one clamp of the testing 
machine so that the length of the loop is about one half 
the gauge length. Pass one end of the second piece 
through the loop formed by the first, place both ends of 
the second piece in the other clamp of the machine and 
close the clamp. 

7.2.5.2 Start the machine and observe and record the 
breaking load. 

7.2.5.3 Repeat the procedure given in 7.2.5. 1 and 7.2.5.2 
until the number of specimens have been broken. 

8 C ALC DLATIONS 

8.t Breakinu LoMd 

( alculale the mean breaking load in newtons from all 
the observed values expressing it into three significant 
figures. Also calculate the coefficient of variation. 

8.2 Rlongation (or Elxtension) at Break 
(Option A only) 

Calculate the mean elongation at break in percent from 
all the observed values expressing it to two significant 
tluures. Also calculate the coefficient of variation. 



8.3 Tenacity 

Calculate the tenacity by the following formula: 

Tenacity in cN/tex or mN/tex ^ 

Mean breaking load in centinewtons 
ormillinewtons 

Mean linear density in tex 

NO IK — I lie linear density of yam or cord shall be determined 
from the same package in accordance with IS 570 1964 {see 
Section B.2/6) IS 681 l%4 {see Section B-2/4) or IS 1315: 1977 
{see .Section B-2/2) as the ca.se may he. 

9 REPORT 

The test report shall include the following: 

a) Description of the material tested: 

b) Option used, for wet tests the technique used 
for wetting; 

c) Name of the instrument, capacity and load range 
operated; 

d) Mean time to break or rate of traverse: 

e) Test length; 

Type of jaw and jaw faces, if other than flat 

metal; 
g) Number of valid tests performed, number of 

tests rejected due to jaw breaks; 
h) Mean breaking load and coefficient of variation, 

if required; 
j) Mean elongation at break and coefficient of 

variation, if required; and 

k) Mean tenacity. 
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DETERMINATION OF DRY AND WET TENACITY 

AND ELONGATION OF MAN-MADE FIBRES 

CONTINUOUS FILAMENT FLAT YARNS 

ISource : IS 7703 (Part 2) : I990| 



1 SCOPE 

It prescribes methods for determination of dry and 
wet tenacity and elongation of man made fibres 
continuous filament flat yarns. 

2 PRINCIPLE 

Conditioned specimen or the wet specimen is 
gripped between the two clamps of the tensile 
testing machine and a continual increasing load 
is applied longitudinally by moving one of the 
clamps until the specimen breaks. Values of 
elongation corresponding to a predetermined load, 
maximum breaking strength and elongation at 
break of the test specimen are noted. Tenacity is 
calculated by dividing the breaking strength in 
newton by the linear density in te\ and multiplying 
by 100 and the elongation (percent) by dividing 
the elongation by the gauge length. 

3 SAMPLING 

3.1 Sample shall be so drawn as to be representative 
of the lot. 

3.2 Sample drawn in accordance with the procedure 
laid down in the material specification or as agreed 
to between the buyer and the seller shall be taken 
as representative of the lot. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING OF SPECIMENS 

4.1 Unless otherwise agreed to between the buyer 
and the seller for testing of conditioned test 
specimens, the test sample shall be conditioned 
to a moisture equilibrium from the dry side In the 
standard atmosphere {sec IS 6359:1971 given in 
Section B-l/l) at 65 ± 2 percent relative humidity 
and 27 i l^'C temperature for determination of dry 
tenacity and elongation. 

NOTL — When a test sample under zero (cnsion has been left in 
such a way as to expose, as I'jr as possible all portions ot it to the 
standard atmosphere for 24 hours, the test sjimple siiall be deemed 
to have reached a stale olmoisuirc equilibrium 



4.2 The test shall be carried out in the standard 
atmosphere (.SVC 4.1). 

4.3 For determination of wet tenacity and elongation 
the sample need not be conditioned in the standard 
atmosphere. 

5 APPARATUS 

5.1 Testing Machine 

A single strand tensile strength testing machine working 
on one of the following principles shall be used: 

a) Constant-rate -of-traverse (CRT), 

b) Constant rate-of load (CRI>), or 

c) Constant rate of extension (CRR). 

The specimens shall break within 20 t 3 seconds 
in case of constant-rate-of load and constanl-rate- 
of extension machines. In case of constant rate- 
of-traverse machine the rate-of-traverse shall be 
300 ^ 15 mm/minute, and the load range of the 
machine shall be such that the observed values 
would be between 10 and 90 percent of the full 
scale load. The permissible error in the machine 
at any point in this range shall not exceed i I 
percent. The machines shall be provided with the 
following arrangements: 

a) Two clamps to grip the specimen, each provided 

with following provisions: 

i) l.ach clamp of the machine shall be of curved 
type in which the yarn is gripped between 
the plain-faced jaws and this makes an half 
tuin round a cylindrical extension of one of 
the jaws before passing on to the other similar 
clamp. The cylindrical friction surface shall 
be between 10 to 20 mm in diameter. An 
outline of the above type of clamp is shown 
in Fig. I. The length of specimen between 
points A and A' is the test length. 

ii) Lach clamps shall be provided with a 
mechanical or pneumatic device so 
constructed that through its means a 
specimen can be secured firmly between 
the jaws of the claiTips so that it does 
not ^lip during the test. Also the edge 
of the surface of each jaw shall be such 
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test it would not cut or damage the 
specimen during testing. 

b) Means for adjusting the distance between the 
clamps. 

c) Means for applying pretension of 0.5 ±0.1 cN/ 
tex to the specimen when clamped (tension device 
may be a dead weight, a spring or an air-acturated 
mechanism). 

d) A scale and dial or autographic chart recorder 
graduated so as to give load and elongation at 
predetermined load and at break. 

6 PROCEDURE 

6. 1 Test on Conditioned Specimens for Dry Tenacity 
and Elongation 

6.1.1 Set the clamps of the testing machine so that 
the distance between the clamps is 250^2 mm or 
500 1 2 mm or as agreed to between the buyer and the 
seller. With the help of preliminary specimens, set the 
machine so that the specimen breaks within 20 i 2 
seconds in the case of constant rate of loading or constant- 
rate-of-cxtension type machine. In the case of constant- 
rate-tra verse type machine, set the rate of traverse at 
300 ± 15 mm/min. Take the yarn from the conditioned 
sample and discard a first few metres of yarn. Fix one 
end in the jaws of one clamp in such a way that the twist 
does not change. Apply the required pre - tension from 
the free end and secure it in the jaws of the other clamp. 




I'lCi. I SciU MATIC DlACiF^AM OV CiKIIMMNC; Cl AMPS 

6.1.2 Operate the machine and carry the test to rupture 
and record the breaking strength, elongation at 
predetermined load as required and elongation at break 
from the load elongation curve of the autographic chart 
recorder provided. 

NOT I — I vcn ifa Icsl value is isolated on account of a break 
near the \i\\\. the value shall he noted but not taken into account 
in calculations It'such breaks exceecd 10 percent ol'the number 
oT specimens tested, suitable corrective action should be taken 
o\^ the machine 

6.1.3 Open both the clamps and remove the broken 
specimen, lest another test specimen in a similar 
manner as in 6.1.2 discarding at random several metres 
of yarn between two successive tests. Perform 
minimum 10 tests or as agreed to between the buyer 
and the seller. 



6.2 Test on Wet Specimens for Wet Tenacity and 
Elongation 

6.2.1 Take the required number of test specimens either 
20 or as agreed to between the buyer and the seller and 
immerse them in distilled water for at least 2 minutes in 
case of regenerated cellulose rayon and 10 minutes for 
acetate rayon (see Notes 1 and 2). 

NOTK.S 

1 Hie period of immersion should be suHlcient to wet out the 
specimens thoroughly Longer periods of immersion would not 
register further loss olstrcngtli if wetting is sutTicicnt. Specimens 
treated with water-repellent or water-resistant finishes may have 
to be immersed for prolonged period. For yarns which do not 
wet out readily \Nith water, a penetrating agent such as neutral 
soap of a non-ionic wetting agent may be added to the water 
bath, the amount of the agent used being such as not to exceed 
that required to obtain maximum rate of weuing out and as not to 
alTcct the normal physical properties of the yam. 

2 If number of specimens cling together in the water bath, they 
should be separated by gently raising and lowering them in water 
so as to permit a single strand to be drawn out without strain. 

6.2.2 Repeat the procedures laid down in 6.1.1 to 6.1.3 
for all the specimens to be tested. 

7 CALCULATIONS 

7.1 Tenacity 

Calculate the mean dry or wet breaking strength in 

newtons from all the observed values and calculate the 

tenacity as follows: 

Mean breaking strength in 

newton x 100 

Tenacity in cN/tex ^ 

Mean linear density in tex 

NC)rR-"The linear density of yam shall be determined from 
the same package in accordance with i.S 7703 (Part I) I WO 
{see Section B-2/5). 

7.2 Elongation 

Calculate the mean elongation at predetermined load 
as required and also at break in percent from all the 
observed values. 

8 REPORT 

The test report shall include the following; 

a) Description of the material tested; 

b) Type of the testing machine and its capacity; 

c) Mean time for break or rate-of-traverse; 

d) Specimen length; 

e) Number of tests performed; 

Mean dry or wet elongation at predetermined 

load, as required; 
g) Mean dry or wet elongation at break; and 
h) Mean dry or wet tenacity as required. 
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DETERMINATION OF COMMERCIAL MASS OF 
MAN-MADE FIBRE CONTINUOUS FILAMENT FLAT YARNS 

[Source : IS 7703 (Part 3): 1991 ] 



1 SCOPE 

It prescribes method for determination of commercial 
mass of consignments of individual man-made fibre 
continuous filament fiat yams. 

2 PRINCIPLE 

The net mass of the conditioned yarn at equilibrium 
with the standard atmosphere for testing may be taken 
as the commercial mass if agreed to between the buyer 
and the seller. Alternatively, the commercial mass 
may be obtained by adding a mass corresponding to 
the commercial (standard) moisture regain to the 
oven:dry mass of the consignment. 

3 SAMPLING 

3.1 Samples shall be so drawn as to be representative of 
the lot. 

3.2 Sample drawn in accordance with the material 
specification or as agreed to between the buyer and 
the seller shall be taken as representative of the lot. 

4 APPARATUS 

4.1 Balance 

The balance shall be of sufficient capacity to weigh the 
specimen required for the purpose and shall be capable 
of weighing to an accuracy of I mg. 

4.2 Drying Oven 

The oven shall be provided with forced ventilation 
and shall be capable of maintaining a temperature of 
105 ± 3X. It shall preferably be provided with a 
weighing balance. In case the drying oven is not 
provided with a weighing balance, a desiccator with 
a suitable desiccant and sealed containers of known 
mass shall be made available. 

5 PROCEDURE 

5.1 Remove top few layers from each selected sample 
package and make two skeins of 100 m each and 
determine the net mass of each at the prevailmg 



atmospheric conditions to an accuracy of Img. 
Determine the average net mass of the skeins (MJ. 

5.2 Place the skeins (5ec' 5.1) in the ventilated drying . 
oven maintained at 105 ± 3X and fed with air from the 
standard atmosphere. Continue drying until constant 
mass is attained. The mass shall be taken as constant 
when the difference between any two successive 
weighings made at intervals of 20 minutes does not 
exceed 0. 1 percent. 

5.3 Determine the mass of each skein sample without 
removing it from the oven, with the air flow stopped. 
In case the drying oven is not provided with a weighing 
balance, remove the test sample from the oven and 
transfer it into a weighing container of known mass and 
close the lid tightly. The transfer of the skein shall be 
done in as quickly as possible. Cool the skein and the 
container in a desiccator to room temperature before 
weighing. Determine the mass of each skein and the 
container and then deduct from this the tare of the 
container to find out the oven-dry mass of each skein. 
All weighings shall be correct to I mg. Determine the 
average oven-dry mass of the skeins (A/J. 

5.4 Determine the net mass of yarn of each sample 
container (box) (M ), correct to I g, by deducting the 
mass of the packing material and the corresponding mass 
of supports of packages and tare of the container from 
the total mass. The total mass of the sample container 
represents the mass of the supports of packages, packing 
material, the yarn and the container in which the 
packages are packed. 

6 CALCULATIONS 

6.1 Calculate the commercial mass in kilograms of each 
selected container by the following formula: 



M 



Commercial mass of 100^/? M 

_ 

the material of selected 1 00 ^^„ 

contamer 

where 

R = commercial moisture regain percent (see Note), 
AYo= average oven-dry mass of the yarn skeins 

(see 5.3), 
A/n= average net mass of the yam skeins (see 5.1), 

and 
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M - net mass of the material of the selected 

c 

container (box ) (sec 5.4). 

NOT I - Unless otherwise agreed to between the buyer and 
the seller, tommencal moisture regain values lor various man- 
made (Ibrcs as given below may be used 



6.2 Determine the commercial mass of the consignment 
by the following formula. 



Matcnul 

(I) 
Polyester 
Polyainidc 
Ravon 
Aaintc 
Acrylic 
Olefins 

Pnacctate (primary) 
Cila»s 
Modacrylic 

Class I 

C lass 2 

Class ^ 



Commerical Honture 

Regain Percent 

(2) 

04 

45 

no 

6S 

I ^ 

zero 
35 
zero 

4 
20 
10 



Commercial Net mass 
mass of = ofconsi-x 
consignment 8"^^"^ 

7 REPORT 



Commercial mass of the material 

of the selected container 

Net mass of the material of the 
selected container 



The report shall include the following: 

a) The nature and composition of the material; 

b) Net mass of the consignment: 

c) Commercial mass of the consignment; 

d) Commercial moisture regain value used; 

e) Product batch number; 

Name of the manufacturer, and 

g) Month and year of manufacture of the material. 
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DETERMINATION OF CORRECT INVOICE 
WEIGHT OF ALL WOOL MATERIALS 

(Source IS 4902:1981) 



1 SCOPE 

It prescribes a method tor determination of correct 
invoice weight of all wool tops, yarns and fabrics. 

2 SAMPLING 

2.1 Lot 

The quantity of wool material tops, yarn or fabric 
purporting to be of one definite type and quality delivered 
to one buyer against one despatch note. 

2.2 Sample drawn in compliance with the specification 
for the material or as agreed between the concerned 
parties shall be taken to be representative of the lot. 
Prepare test sample as given in 2.2.1 to 2.2.3. 

2.2.1 Tops 

If the wool is in the form of tops, a length of about one 
metre shall be removed from each top after discarding 
end portion. The material taken from different tops shall 
be thoroughly mixed and a test sample of about 200 g 
shall be drawn t?y suitable method. 

2.2.2 Yarn 

a) If the yarn is in the form of cops, bobbins, tubes, 
pirns or other primary packages, the sample shall 
be divided into two parts. From the top poilion 
of each package in the first part of the sample 
and from about halfway through each package 
in the second part of the sample, a length of yarn 
shall be reeled ofTso \\\^X firstly the lengths of 
yam reeled off from the various packages are 
approximately equal in weight and secondly their 
total weight is approximately 200 g. 

b) If the yam is in the form of cones, cheeses or 
other large packages, from each package in the 
sample, two lengths of yam, one from the outer 
portion of the package and another from near 
the middle portion shall be reeled ofTso that. 
firstly the lengths of yarn reeled off from the 
various packages are approximately equal in 
weight and secondly their total weight is 
approximately 200 g. 

c) The length of yam obtained as in (a) or (b) 
above, shall constitute the test sample. 



2.2.3 Fabrics 

from different portion of the fabric sample(s) cut 3 or 4 
sample square pieces of approximately equal size, their 
total weight should be about 200 g. This shall constitute 
the test sample. 

3 APPARATUS 

3.1 Drying Oven 

Preferably of the ventilated type, capable of maintaining 
an inside tempcraluie of 105 ^ yc. 

3.2 Weighing Balance 

Capable of weighing accuratgely to 0.000 Ig. 
3.5 Soxhiet Apparatus 

With auxiliaries like beaker, weighing flasks, etc. 

4UEA(;ents 

4.0 Quality of Reagents 

Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water shall be used 
where the use of water as reagent is intended. 

NO II I'liic chemicals' shall mean chemicals that di) m>l 
contain impurities v. hich alfccl Ihe lest resnhs 

4.1 Benzene 

Specific gravity S79 {sec IS 1840:1961 'Hen/ene, 
reagent grade'). 

4.2 Methanol 

Specific gravity 0.791 7 [.v(v IS 517:1967 'Methanol 
^ (methyl alcohol) {second revision)"]. 

5 PROCEDURE 

5.1 Determine the weight of the consignment (>v). 
from the test sample of 200 g, take a test specimen 
weighing about 10 g and put it in a polyethylene bag 
of known weight, and seal it in the environment in 
which the consignment is housed Weigh the bag and 
find the weight of the test specimen (W^,). Take care 
to see that no change in the itioisture content of the 
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test specimen takes place during the drawing and 
weighing of the sample. 

5.2 Take the test specimen and wrap it in a filter 
paper. Extract the specimen with the 300 ml of 
benzene methanol mixture [3 : 2 (v/v)] in a soxhiet 
apparatus for three hours, siphoning the solvent at 
a minimum rate of 6 extractions per hour. Remove 
the test specimen and dry it to constant weight in 
an oven at a temperature of 105 ± 3°C. Determine 
the weight of the dried extracted specimen (ffo). 

5.3 Repeat the test with one more test specimen. 

6 CALCULATION 

6.1 Calculate the correct invoice weight of the 
consignment by the following formula: 



W W 



W 

o 



100 -f/? 
100 



where 

W^ == correct invoice weight of the consignment, 

W = original weight of the consignment, 

W^ = oven dry weight of the deoilcd specimen, 

W - original weight of the specimen, and 

R = commercial moisture regain value (see Note). 

NOTI: — For the commercial moisture regain values reference 
to IS 7033: 1973 'Commercial moisture regain values for wool 
and its products' shall be made. 

6.1.1 Calculate the correct invoice weight of the 
consignment by using the formula given in 6.1. 

6.2 Calculate the average of the two values obtained as 
in 6.1 and 6.1.1, if the difference between the two is not 
more than 0.5 percent. 

7 REPORT 

The report shall include the following information: 

a) Type of material; 

b) Invoice weight of the consignment; 

c) Commercial moisture regain values used; and 

d) Correct invoice weight of the consignment. 
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DETERMINATION OF UNEVENNESS PERCENTAGE 

OF CONTINUOUS FILAMENT POLYESTER 

AND POLY AMIDE FLAT YARN 

[Source : IS 7703 (Part 5): 1987] 



1 SCOPE 

1.1 It prescribes a method of test for determination of 
short-term variations in mass per unit length 
(unevenness percentage) of continuous filament 
polyester and polyamide flat yam. 

1.2 This method covers the indirect measurement of 
unevenness of the flat yarn by means of continuous runs 
on a suitable Ustcr unevenness testing instrument. Tiie 
direct procedure for measuring unevenness by culling 
and weighing short lengths of a Hat yarn is not covered 
by this standard. 

1.3 Low twist filament yarns should be tested after the 
yarn is pretwisted while testing. 

2 TERMINOLOGY 

2.1 Unevenness 

Variation in the linear density of a continuous yam or a 
portion of a yarn (see also coefllcient of variution 
unevenness, mean deviation unevenness). 

2.2 Coefficient of Variation Unevenness, CV Percent 

The standard deviation of the linear densities over which 
unevenness is measured expressed as a percentage of 
the average linear density for the total length uitliin 
which unevenness is measured (see also unevenness, 
mean deviation unevenness). 

2.3 Mean Deviation Unevenness, U Percent 

The average of the absolute value of the deviations of 
the linear densities of the integrated lengths between 
which unevenness is measured and expressed as a 
percentage of the average linear density for the total 
length within which unevenness is measured {sec also 
unevenness, coefficient of variation unevenness). 

2.4 Length Between, L^ 

The length between which unevenness is measured, the 
equivalent of the length of yam segments weighed in a 
direct method of measuring unevenness. 



2.5 Length Within, L^ 

The length over which unevenness is measured, the total 
length of the yarn from which the segments weighed 
were sampled in a direct method of measuring 
unevenness. For indirect methods, the maximum value 
of length within is the tested length from the specific 
package. 

2.6 Unit Length of Instrument, L^^ 

The length of yarn being measured between the sensing 
elements any moment. 

2.7 Integrator 

A device that calculates the coefficient of variation of 
unevenness or the mean deviation unevenness. 

2.7.1 The term 'integrator' and ^integration' as applied 
to textile unevenness testing do not imply integration 
in the strict mathematical sense, fhe type of integrator, 
linear or quadration must be carefully selected depending 
upon a known irregularity of the material, that is, purely 
random or purely periodic. 

2.8 Quadratic Integrator 

An integrator that operates continuously and reports 
unevenness for the time during which it has been active, 
giving equal weight to all portions of the input 
(compensated-memory integrator). 

2.9 Linear Integrator 

An integrator that operates continuously and reports 
unevenness for a certain, and unchanging, time past. 

Ihc input to the integrator immediately preceeding the 
moment of taking a reading receives greater 'weight' 
than the prior input, and this 'weighting' gradually 
decreases with the lapse of lime (fading memory 
integrator). 

3 PRINCIPLE AND LIMITATIONS 

3.1 A yam is passed through the sensing device of an 
Uster unevenness tester at constant speed and a 
momentary value proportional to the linear density of 
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the yarn is recorded. The Uster instruments are equipped 
with an integrator that calculates the unevcnness 
automatically and the value is read while the yarn is 
passing through the instrument after 400 m of yam have 
been tested. 

3.1.1 The variation of one specific property, linear 
density, is termed unevcnness. The method is concerned 
with measuring the unevcnness of flat yarn. 

3.1.2 Unevenness is always expressed as between 
successive lengths and over a total length. When the 
length between which unevcnness is measured (L^) is 
very short 8 mm of yarn ), then reference is often made 
to short-term unevenness. 

3.1.3 Unevenness can be measured by direct method or 
indirect methods. The direct method consists of cutting 
and weighing yarn segment of length L^ and is the 
reference method of determining unevenness. 
Unevenness testing instruments, as covered in this 
standard, use the indirect method where unevenness is 
determined by the measurement of yarn properties 
closely related to and dependent on linear density. The 
accuracy of the indirect method and of an instrument 
utilizing it can be judged by a comparison of the value 
of unevenness it gives with one obtained by the direct 
method of cutting and weighing. 

3.1.4 The Uster unevenness testing instruments 
measure those properties of the yarn which change the 
capacitance when the yarn passes between the plates 
of a capacitor. 

3.1.5 A number of mathematical concepts are used to 
express the unevenness of yarn. They are all based on 
the coefficient of variation or its square. There is, 
therefore, some advantage in using an uneveimess testing 
instrument that gives the coefficient of variation and there 
by fits into the general mathematical scheme. 

4 APPARATUS 

4.1 Capacitance-Type Unevenness Testing 
Instrument 

A suitable Uster unevenness tester using automatic 
integrator or any other suitable instrument which can 
satisfy the requirements. The instrimient shall have the 
following accessories provided. 

4. 1. 1 Piicka^c HoUcrs, GuUics. Tension Devices and 
Take-up \ fechanism 

Which allow tor or assist in, uniform delivery of the yam 



at the speeified speed without undue acceleration or 
deceleration and at a reasonably constant tension. 

4.1.2 Recorder 

To give a permanent chart record of the test details and 
to depict the unevenness. It is a means to record all 
unevenness. 

4.2 Pretwisting with constant tension material feeding 
facilities for low-twist filament yarns to impart false- 
twist into low-twist filatnent yam while it passes between 
the sensing elements at a uniform tension. 

5 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING OF SAMPLE 

5.1 The test sample shall be conditioned to a state of 
moisture equilibrium from dry side in standard 
atniosphere at 65 ± 2 percent relative humidity and 
27 ± 2T temperature {see IS 6359: 1 97 1 given in Section 
B- 1/1) and tested in the same atmosphere. 

NOTL —When i\ test sample has l>cen Icli in such a way as to 
expose as far as possible, all portions of it lo the standard 
atniosphere for 24 hours, the test sample shall be deemed to have 
reached a slate of moisture equilibrium. 

6 PROCEDURE 

6.1 Calibrate the unevenness testing instrument as 
prescribed by the instrument manufacturer. 

NOrt:— LK) not separate the length of yarn lo be tested from the 
packages prior to testing. 

6.2 Mount the package on a suitable holder. Thread 
the free end of the yarn through the sensing elements of 
the tester and through the take-up mechanism. If a low 
twist yarn is to be tested, pass it through a device 
imparting false twist. 

6.3 Set the take-up mechanism to yarn speed of 100 
m/min or to speed of travel as agreed to between the 
buyer and the seller. If a recorder is used, set the yarn 
to chart speed 10 cm/min with test time limited to four 
minutes. 

6.4 Start the take-up mechanism of the tester and 
recorder, if used. Adjust the controls of the tester to 
record on the central part of the recorder chart or on the 
central part of the insturment meter or both. 

6.5 Turn on the integrator. Test a total yam length of 
at least 400 m in one uninterrupted run, unless otherwise 
agreed upon by the purchaser and the seller. Record the 
meter unevenness value. 

6.6 Follow the unevenness tester instruction manual 
for operational procedures not outlined in this method. 
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7 CALCULATIONS 

7.1 The CV percentage and U percentage can be 
estimated from the chart by converting the hne of the 
record into a frequency distribution. U percentage can 
also be estimated by the use of a planimeter. Normally, 
however, CV percentage or U percentage will be read 
from the integrator (see 6.5). 

7.2 If more than one values of CV percentage or 
U percentage is obtained for individual packages, then 
calculate arithmatic mean of values of unevcnness for 
each package. 

7.3 Calculate the average of CV percentage of 
U percentage for all packages. 

7.4 If required, claculate the coefficient of variation or 
the standard deviation (or both) of the CV percentage 
or U percentage values obtained for each package. 

8 REPORT 

8.1 State that the specimens were tested as directed in 
the standard. Describe the material or product sampled. 

8.2 Report the following information. 
8.2. ! Number of specimens tested. 



8.2.2 Instrument used and type of integrator, if used. 

8.2.3 Yarn travel speed. 

8.2.4 Length of specimen tested. 

8.2.5 Chart speed or yarn to chart speed ratio and 
method of chart calculation, if chart is used. 

8.2.6 1 3pe of setting used, that is, normal, inert or half 
inert. 

8.2.7 Atmospheric conditions used, if not standard. 

8.2.8. Average value of unevenness obtained as CV 

percentage or 11 percentage . 

8.2.9 Coefficient of variation or standard deviation, or 
both, if calculated. 

8.2.10. llie values of length between iL^^and length within 

NO 1 1 I he prclcrrcd \\ii> ol \>rilinji iIk unocnncss is lo piil 
/ 1 and / >v \ allies m parcnihcscs ( Ai./... ) alter ( V pcrccniagc or I ' 
pereeiilaiie 

E\(implc CV (8 mm, 100 m) to be read as follows: 

'Coefficient of variation unevenness between 8 mm 
lengths within 100-m lengths'. 
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GRADING FOR APPEARANCE OF COTTON 
YARN USING PHOTOGRAPHIC STANDARDS 

(Source : IS 13260:1993) 



I SCOPE 



4 EQUIPMENT 



It prescribes a method of grading for appearance of 
single cotton yarn, carded or combed, with the use of 
BIS Photographic Cotton Yarn Appearance Standards. 

2 TERMINOLOGY 

For the purpose of this method, the following definitions 
shall apply. 

2.1 Appearance Grade 

The appearance of cotton yarn in the grey state 
evaluated by visual comparison of black-board 
wrappings of yarn with photographic standards and 
based on the assessment of regularity, freedom from 
imperfections, foreign matter, neppiness and lack of 
hairiness. 

2.2 Fuzz 

Untangled fibre ends that protude from the surface of 
yarn. 

3 SAMPLING 

3.1 To test conformity of a lot to a specification as 
regards appearance grade, samples shall be selected 
so as to be representative of the lot in accordance 
with the relevant material specification or in 
accordance with IS 3020:1985 as given in Section 
A-l/1. 



4.1 Yarn Board Winder 

This is a manually operated or motor-driven machine 
used for winding yarn on the thermo-setting resin 
bonded laminate black board by rotating the clamped 
board end over end. The equipment is also fitted with a 
traversing guide to advance the yarn across the board 
as it is wound. The machine shall be capable of spacing 
the yarn evenly at the rate of 8, 10, 13, 1 5 and 1 9 wraps 
per cm (20, 26, 32, 38 and 48 wraps per inch) on the 
board with a tolerance of 4: 10 percent. 



NOrr It should be ensured that the wraps |>cr cm is within 
the limits ol tolerance as the spacings of the yam on the black 
board have an important bearing on the assessn\ent made. Tlus 
is due to the fact that more closely wounded yam wiM have 
larger length lor view on the board and consequently more 
imperlt'ctions |)cr unit area Obviously tlic elfect will be 
opposite it the spacings are wider on the board 



4.2 A cabinet provided with arrangement for proper 
illumination, for tiioimting the black-board wrappings 
and the BIS Photographic Cotton Yarn Appearance 
Standards (SP 54) to evaluate the appearance grade of 
yarn. 

4.3 The black-board laminate black-boards with dull 
finish on both sides on which yam can be wound to 
cover an area of approximately 140 mm >^ 250 mm. 

4.4 lilS Photographic Cotton Yarn Appearance 
Standards (SP54) 



3.2 The number of packages to be taken at random 
from each selected bale (or case) shall be such that a 
total number of fwc packages are drawn from the lot. 
As far as possible, equal number of packages shall be 
drawn from each bale. However, there may be a need 
for drawing additional packages. 

3.3 One board shall be prepared from each of these 
Vwc packages. 



A set of BIS Photographic Cotton Yarn Appearance 
Standards consists of five series, covering fwe ranges 
of yarn counts {see fable I). Each series. has four 
photographs representing grades. A, B, C and D. Grade 
A is the highest and others are progressively lower. 
The range of counts covered by each series is given in 
Table I . 

NOTK — SP 54 is available lor sale in BIS otTiccs 
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Table 1 Requirements for the Preparation and Assessment of Yam Boards 









{Clause 


4.4) 








BIS Photo graphic 

Cotton Yarn 

Appearance 

Standards Series 


Count Range 


Count of Yarn Used 
for Board Preparation 


Wraps per cm 

( Per inch ) 


tex 




Ne 


tex 




Ne 




BIS I 


100 to 37 + 




6+ to 16" 


oO 




10 


8(20) 


BIS 2 


37toI8 5+ 




16 4 10 32" 


30 




20 


10(26) 


BIS 3 


18.5 to 12 + 




32 + to SO- 


15 




40 


13(32) 


BIS 4 


12to7.<) + 




SO + to 75" 


10 




60 


15(38) 


BIS 5 


7.9 aiid below 




75 + and above 


6 




100 


19(48) 



NOTE — For assessing the appearance grade of yarn sample whose count value falls within the range of 6.0 Nc to 16.9 Nc 
(100 to 37 + tex), boards prepared at 8 wraps per cm (20 wraps per Inch) should be assessed using BIS 1 . 1-or yam samples having mean 
count values in the other ranges, boards arc to be prepared and assessed using the respective standards boards as given in Table 1 



5 DESCRIPTION OF YARN GRADES 

5.1 Grade A Yarn 

Grade A yam may have no large neps which arc over 
three times the normal diameter of the yam and very 
few small ones. Grade A yarn should have good 
centimetre-to centimetre uniformity and good cover 
without excessive fuzziness. No lead nor other foreign 
matter may be present in Grade A yam. 

5.2 Grade B Yarn 

Grade B yam may have no large neps, but may have a 
few small ones. Grade B yarn may have no more than 
three small pieces of foreign matter per board or specimen 
provided they do not form slubs. Grade B yam may be 
slightly more irregular any may have slightly more fuz/ 
than a Grade A yam. 

5.3 Grade C Yarn 

Grade C yam may have more neps, and larger ones as 
well as more fuzziness and a greater amount of foreign 
matter than Grade B yam. The contrast between the 
thick and thin places and the normal diameter of the yam 
may be greater than in Grade B yarn resulting in an 
overall rougher appearance. 

5.4 Grade D Yarn 

Grade D yam may have some slubs that are more than 
three times the average diameter of the yam. Grade D 
yam may have more neps, neps of a larger size, more 
thick and thin places, more fuzz and more foreign matter 
than Grade C yam. When slubs or large neps are present, 
Grade D yam may have fewer neps than Grade C yam. 
Grade D yam may have an overall rougher appearance 
than Grade C yam. 



5.5 Yarn Below Grade D 

Yam below Grade D may have more defects and an 
overall rougher appearance than Grade D yam. 

6 PROCEDURE 

6.1 Set the winding device so as to obtain the required 
number of threads per cm on the black-board, 
depending upon the count range in which the yarn 
under test falls (sec Table I ). Take one of the packages 
constituting the test sample and mount it on the winding 
device. Also mount the black-board on the device in 
such a way that yarn wound on it will lie along the 
length of the board covering an area of approximately 
140mm >' 250mm. In a similar manner prepare remaining 
black-board wrappings, taking for each black-board one 
package from the test sample. 

6.2 Mount one of the black-board wrappings in the 
cabinet and by comparison with series of the BIS 
Photographic Cotton Yarn Appearance Standards 
relevant to the count of yam under test, mounted in the 
same cabinet, evaluate the appearance grade of yam on 
the black board as A, B, C or D. Assess both sides of 
each black-board wrapping and assign the grade of the 
poorer side only as the grade of the specimen. 

While assigning the grade of the black-boards it should 
be noted that slubs, thick places, neps and foreign matter 
arc to be treated as worst defects. Yarns with slubs should 
not be assigned A or B grade. 

6.2.1 It is preferable to get the assessment of the 
appearance grade of each black-board wrapping by a 
minimum of three observers. 

6.2.2 In case the black-board wrapping does not 
precisely conform to any of the above mentioned 
standard grades, namely. A, B, C, D but falls in between 
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two consecutive grades, denote the appearance grade 
of the yam by *-^^' mark after the letter designating the 
lower of the two grades. 

6.2.3 In case the black-board wrapping appears poorer 
than Grade D, denote the appearance grade of the yam 
as *-D' (Below D). 

6.3 Following the procedure given in 6.2, evaluate the 
appearance grade of the remaining black-board 
wrappings. 

6.4 If the observers differ by more than one grade, five 
more packages may be drawn and evaluated. 

7 CALCULATION 

7.1 In acceptance testing, if no specimen falls more that 
one grade below that specified, determine the percentage 
of specimens that are equal to or better than the specified 
grade. If 80 percent of the specimens graded are equal 
to or better than the specified grade, and remaining 20 
percent do not fall below the next lower grade consider 
the lot as passing yam appearance specification. If one 
or more specimens fall more than one grade below that 
specified, reject the lot. 

7.2 For research and experimental purposes, convert 
the yam appearance grade of all the five grades of each 
of the graders to their respective appearance index values 



using Table 2 and calculate the individual grader's 
average index. From the average index values of all the 
graders, calculate the average index value of the yam 
sample, correct to an integer. 

Table 2 Conversion of Grade into Appearance Index 



Grade 

(I) 

A and above 

B + 

B 

C+ 

C 

D 
Below D 



Appearance 
Index 

(2) 

130 
120 

no 

100 
90 
80 
70 
60 



8 REPORTS 

The test report shall include the following: 

a) Count of yam as indicated on the package; 

b) Number of black-board wrappings examined; 

c) Average appearance index and appearance 
grade of the yarn in the lot; 

d) Range of grades; and 

e) Series number of the BIS Photographic 
Apearance Standards used for grading the 
sample. 
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DETERMINATION OF LENGTH AND 
WIDTH OF WOVEN FABRICS 

{Source : \S ]954:\990) 



1 SCOPE 

1 . 1 It prescribes two methods for determination of length 
and width of pieces (of any length) of all kinds of woven 
fabrics that are in the state of relaxation obtained by 
exposure (free from applied tension) to the standard 
atmosphere. 

1.2 The methods are applicable to woven fabrics 
(including 'stretch' fabrics) made up full width of folded 
down the middle. 

2 TERMINOLOGY 

2.1 Length of Piece 

The distance between the outermost complete weft thread 
in a piece, other than weft threads of other materials at 
the end(s) of the piece. 

2.2 Width of Piece 

2.2.1 Overall Width 

The distance, at right angles to the length of the fabric, 
between the outermost warp thread in a piece. 

2.2.2 Widih Between Lists or Selvedges (Usable Width) 

The distance at right angles to the length of the fabric, 
between the outermost warp thread of the body of the 
fabric. 

3 APPARATUS 

3.1 Calibrated Steel Rule of length at least 2 m 
(preferably 3 m), and graduated in centimetres and 
millimetres. 

3.2 Table having a smooth Hat surface, of width greater 
than that of the fabric when prepared for measuring, 
and of length at least 4 m. 

NOTR — If a table of substantially greater length is useJ. ihc 
distance between temporary marks (sec 6.2.1 and 6.2.3) may also 
be increased. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 The fabric pieces shall be conditioned to moisture 
equilibrium in the standard atmosphere of 65 ± 2 percent 



relative humidity and 27 ± l^'Q temperature from the dry 
side {see also IS 6359:1971 given in Section B-l/l). 

NOTE — The strain imposed during manufacturing and finishing 
may appreciably affect the lengtli and width of fabrics, and some 
recovery may take place during storage. It is, therefore, advisable 
for fabrics to remain unrolled and freely exposed for as long as 
possible in order to allow for relaxation before taking 
measurements. Fabrics containing threads of rubber may require 
a period not less than four days for relaxation. 

4.2 The testing of fabric pieces shall be carried out in 
the standard atmosphere {see 4.1) or prevailing 
atmosphere depending upon the method used. 

5 SAMPLING 

Sample from the lot shall be drawn so as to be 
representative of the lot. Satnple drawn in accordance 
with the relevant material specillcation or as agreed to 
between the buyer and the seller shall be representative 
of the lot. 

6 DETERMINATION OF LENGTH 

6.1 Location of Marks and Mea.surements 

6. 1 . 1 Fabric Made up Full Width 

Measure and mark the fabric along two lines, each 
positioned at a distance of about one-quarter of the width 
of the fabric from the adjacent selvedge. 

6. 1 .2 Fabric Folded Down the Middle 

Measure to the nearest millimetre and mark one side of 
the fabric along a line approximately half-way between 
the selvedge and the fold, then turn the fabric over and 
mark and measure the other side in a similar manner. 

NOTE -Pieces of width less than that of the measuring table 
may be opened and mcasun-d as described in 6.1.1. 

6.2 Method 1 

6.2.1 Preliminary Markings 

Place the piece on the table (at full width, folded down 
the middle if received in this stale) so that the first 3 
to 4 m portion lies flat and free from applied tension, 
and make temporary marks (used only to determine 
completion of relaxation and conditioning) 3 m or 2 
m apart, near the end of the piece. Then draw the 
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fabric gently along the table until the middle portion 
of the piece lies flat and free from applied tension, 
and make a second pair of temporary marks. Finally 
draw the remainder of the fabric gently along the table 
until the last 3 to 4 m portion lies flat and free from 
applied tension, and make a third pair of temporary 
marks. 

6.2.2 Conditioning 

, With the fabric so arranged that it is free from applied 
tension and its surfaces are freely exposed to the standard 
atmosphere {see Annex A), condition it until the mean 
difference between the marks in each pair of temporary 
marks is less than 0.25 percent of the final average length. 

6.2.3 Final Measurements 

Remove the temporary marks, place the fabric on the 
table and, manipulating it as described in 6.2.1 make 
marks at 3 m or 2 m intervals, as relevant as prescribed 
in 6.1, and measure the length of the portion between 
the last mark and the end of the pieces. 

6.2.4 Determine each of the two lengths measured in 
accordance wkh 6.2.3 by counting the number of 3 m 
or 2 m units, as relevant, marked on the piece and adding 
the length of the remaining portion. Take the mean of 
the two results to the nearest centimetre as the length of 
the piece. 

6.3 Method 2 

6.3. 1 Relaxation and Relaxed Length 

Allow the piece to relax, free from applied tension, in 
the prevailing atmosphere for at least 24 h. Then place 
the piece on the table (at full width, or folded down the 
middle if received in this state) and use the procedure 
given in 6.2.3 to measure its relaxed length. 

6.3.2 Markini^for Determination ofCorreetion Faetor 

Manipulate the piece as described 6.2.1 until the middle 
3 to 4 m portion lies tlat and free from applied tension 
on the table, and on this portion make four pairs of datum 
marks, the distance between the marks in each pair being 
equally spaced across the width of the fabric but no pair 
being nearer to a selvedge than one-tenth of the width of 
the fabric. Measure and record the distance between the 
marks in each pair. 

6.3.3 ( \)ndit\onin^ and Final Measurements 

Freely expose the portion marked as in 6.3.2 (with or 
without removal from the piece) to the standard 
atmosphere until the mean ditl'erence between successive 
measurements, made at intervals of at least 24 h, of the 



distance between the marks in each pair of datum marks 
is less than 0.25 percent. 

6.3.4 Calculate the length of the piece (to the nearest 
centimetre) by the formula: 



where 

L^ = length in cm of the piece after conditioning; 

L^ = length in cm of the piece after relaxation in the 
prevailing atmosphere (calculated as in 
6.2.4 from the results of measurements made 
in 6.3.1); 

L^^ ^ mean distance in cm between the datum marks 
on the conditioned portion; and 

L -^ mean distance in cm between the datum marks 

s 

on the relaxed portion before conditioning 
{see 6.3.2). 

6,4 Calculation of Deficiency of Length in a Lot 

6.4.1 For calculating the deficiency of length in a lot, 
note down the following: 

a) length of fabric, as declared by the manufacturer 
in the despatch note or challan (D); 

b) total of lengths marked on all the bales in the 
lot (O; 

c) total of lengths marked on all the bales selected 
in the sample (B)\ 

d) total of lengths marked on all the pieces in the 
sample (A)\ 

e) total of lengths marked on all the pieces in the 
test sample (A^; and 

total of measured lengths of all the pieces in 
the test sample (T). 

6.4.2 Calculate and report as follows: 

Case I — If 7' > A/ and A^B report that there is not 
length deficiency in the lot. 



Case 2 



Case 3 



- If r> A/ but A< B, report length deficiency 
of lot as W metres where 

A =D-Cx- 
B 

\fT<MbuXA>B, report length deficiency 
of lot as W metres where 



jr = D-Cx- 



M 
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Case 4-\fT< A/ and A < B. report length deficiency of 

T 



lot as W where X is either equal to D~Cy 



M 



or equal to D-C' x "^ whichever is greater. 



7 DETERMINATION OF WIDTH 
7.1 Measurements 

7.1.1 Take each measurement to the nearest millimetre 
and with the steel rule resting on the fabric in a direction 
at right angles to the selvedge. 

7.1.2 Fabric folded down the middle, if received in that 
state, may be relaxed and conditioned in that state, but 
all measurements shall be taken from edge to edge with 
the fabric open and laid flat. 



7.3 Method 1 — For Pieces (Samples) of Length 
at least 0.5 m and not Exceeding 5m 

With fabric laid tlat on the table and free from applied 
tension, made at least four marks at equal intervals at 
points close to a selvedcge, the first and the last marks 
being made not closer to the adjacent end of the fabric 
than one fifth of the length of the sample. Then expose 
the sample to the standard atmo.sphere and condition it 
as described in 7.2.2 but taking measurements at each 
mark. Record the final readings at each point. 

7.4 Take the mean of the final measurement made in 
accordance with 7.2.3 or 7.3 (as relevant) as the width 
of the piece. 

7.5 Record the Minimum and Maximum Widths 

7.6 Method 2 



7.2 Method I For Pieces of Length Greater than 5 m 7.6.1 Rchmttmn and RclaxcJ IVu/ih 



7.2.1 Prc/iminufy marking 

Place the piece on the table (at full width, or folded 
down the middle if received in this state) so that the 
first I (o 2 m portion lies flat and free from applied 
tension, and make a temporary mark (used only to 
determine completion of relaxation and conditioning), 
at a point close to a selvedge and approximately 1 m 
from the end of the piece. Then draw the fabric gentl\ 
along the table until the middle portion of the piece 
lies flat and fr(^e from applied tension, and make a 
second mark, f^inally, draw the remainder of the fabric 
gently along the table until the last 1 to 2 m portion lies 
flat and free from applied tension and make a third 
temporary mark. 

7.2.2 Conditioning 

With the fabric so arranged as to be free from applied 
tension and freely exposed to the standard atmosphere 
(sec Annex A), condition it until the difference between 
successive measurements, made at intervals of at least 
24 h, of the appropriate width of the fabric as determined 
at the three marked measuring points is less than (J. 25 
percent at each measuring point. 

7.2.3 Final Measurements 

Remove the temporary marks place, the fabric on the 
table and, manipulating as described in 7.2.1 measure 
the width of the fabric at least five times at equal intervals 
of not more than 10 m along the length of the piece, the 
first measurement being made at a position at least I m 
from one end of the piece and the last measurement at 
least I m from the other end. 



Allow the piece to relax, free from applied tension, in 
the prevailing atmosphere tor at least 24 hours. Then 
place the piece on the table (at full width) or tbided 
down the middle it^ received in this slate and use 
procedure given in 7.2.3 to determine its relaxed width. 

7.6.2 Murkini^ for l\'lerminalion oj C 'orrection I- actor 

Manipulate the piece as described in 7.6.1 until the 
middle 2 to .^^ in portion lies flat and free from applied 
tension on the table, and on this portion make four marks 
at points close to a selvedge and at least 25 cm but 
preferable 50 cm apart. Measure and record the width 
at each of the four marks. 

7.6.3 ( 'ofiditionini^ and h inal Measurements 

Ireely expose the portion marked in accordance 
with 7.6.2 (with or without removal from the piece) to 
the standard atmosphere until the difference between 
successive measurements, made a*, intervals of at least 
24 hours, of the width of the labric is less than 0.25 
percent at each of the four measuring points. Record 
the mean of the last four readings. 

7.6.4 Calculate the width of the piece by the formula: 

W ^ 
W 



W W - 



where 

if; 



width in cm of the piece after conditioning: 
mean width in cm of the piece after relaxation 
(.vc>e 7.6.1): 
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W^-^ mean width in cm of the marked portion after 

conditioning (sec 7,6.3); and 
P^\ ~ mean in cm of the marked portion after 

relaxation and before conditioning (sec 7.6.2). 

7.6.5 Calculate the minimum and the maximum width 
of the test piece by the formula: 



IV - ly X 






wher 

11)1 

ly 
ly 



minimum (or maximum, as relevant) width 
in cm of the piece after conditioning; 

^ minimum (or maximum, as relevant) width 
in cm of the piece after relaxation (see 7.6. 1 ); 

- mean width in cm of the marked portion after 
conditioning (see 7.6.3); and 

n)ean in cm of the marked portion after 
relaxation and before conditioning 
(sec 7.6.2). 



7.7 RoundlnROff 

7.6.1 Round off the widths calculated in accordance 
with 7.4 and 7.6.4 as follows: 
a) Widths over 10 cm and not exceeding 50 cm to 
the nearest millimetre. 



b) Widths over 50 cm and not exceeding 1 00 cm to 
the nearest 5 mm. 

c) Widths over 100 cm to the nearest centimetre. 

7.7.2 Round off the minimum and maximum width 
recorded in accordance with 7.5 and calculated in 
accordance with to the nearest millimetre. 

8 TEST REPORT 

The test report shall include the following particulars: 

a) Type of the material tested; 

b) Length of fabric; 

c) Deficiency in length (if requireed in case of lot of 
fabric); 

d) Width of the piece: average, minimum and 
maximum width; 

e) Whether the results were obtained by Method 1 
or Method 2; 

Whether or not the results include the lists or 
selvedges: 

g) Details of any deviation from the specified test 
procedure. 
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ANNEX A 

(Clauses () 2 2 iuun 2 2) 

ARRANGEMENT OF PIECES FOR CONDITIONINC ANO MEASDREIMENT 



A- 1 A convenient and efteclive method of «irrani»in«^ a 
long piece of fabric for conditioning so that it is fiec 
from applied tension and is well exposed to the 
conditioning atmospheie is to unroll the piece and lay it 
in loose corrugated folds of suitable size (scv Tig I ) 

A-2 During marking and measuring, it is essential that 
the piece of fabric whose widtii is being deterniincd 
should be free from tension as it lies on the measuring 
table. To achieve this, it has been found convenient to 
cuttle-fold (sec Fig. 2) the ends of the piece which 
extend beyond the portion being measured, thus 



/////////////////////// 



Fid I Loosi Foi i)iN(. 



producing a stack of fabcic at eacli end of tlie portion 
being measured 

A-3 If the measuring table is too short to enable this method 
to be used, suplementary tables may be used at each end of 
the measuiing surface provided that such extra tables are 
ot exactly the same height and width as those of the main 
table, and that the) <\rc so placed as to form (with the 
measuiing tabic) a continuous rectangular surface 



y^ 



////////////////////// 
I K. 2 Cm II I h)ii)iN(i 
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DETERMINATION OF THREADS PER UNIT 
LENGTH IN WOVEN FABRICS 

(.SV>//rcc- IS 1963: 1981) 

Jute iiuhisii y is an export oriented industry and the overseas consumers use the terms 'porter' and 'shots' for 
expressing warp and well threads per unit length of jute fabrics. For the convenience of the overseas consumers 
conversion factors for converting values of warp threads per decimeter to ^porter' and weft threads per decimetre 
to 'shots per inch' have been given in the standard {sec Note under 5.3). 

Apart from the two methods given in this standard, method based on use of different types of line gratings is also 
followed. 



I SCOPE 

1.1 It prescribes two methods for determination of warp 
threads and weft threads per unit length (per centimetre 
and per decimetre) m woven fabrics. 

1.2 I he metliods arc applicable to all textile fabrics 
irrespective of their composition (that is, whether they 
are made of cotton, wool, silk, jute, man-made fibres or 
blends of two or more such fibres), manufacturing 
processes and finishing treatments. 



atmosphere of 65 -t 2 percent relative humidity and 
27 i- 2 'C temperature as prescribed in IS 6359:1971 
(.vcr Section IM/I). 

3.2 fhe test shall be carried out in a standard atmosphere 
(.V(v3.1). 

3.3 The conditioning and testing may also be carried out 
in prevailing atmosphere, if agreed between the parties. 

4 GENERAL INFORMATION 



2 TERMINOLOfJY 

I'or the purpose of this test method the following terms 
shall apply. 

2.1 Porter 

Ihc value obtained by counting in jute fabric the number 
of warp threads per gauge length of 47 mm (or 37/20 
inch) and dividing it by the number of threads per split 
(2 for hessian, 3 for single warp twill cloth, 4 for double 
warp plain fabric and 6 for double warp twill cloth). 

NO 1 1 I his (.lcHmlioiuit ptirk'i' bascil 1)11 tlic liuliiii) pjaci ICC 
rclcis to ihc I'lniNhcvl lahric. ami luis to be tlislinjiiiishcd Ironi ll»c 
i )imilcc practice accoi Jiiivi i(» which 'p(>rlcr' is cvaliiaicti in terms 
ol loom iccil used in \\ca\ iny the cloth 

2.2 Shot 

Single thiead of weft yarn in jute fabrics running from 
selvedge to selvedge. U is inserted in one passage of the 
shuttle across the loom. 

3 ATMOSPHERIC CONDITIONS FOR 
CONDITIONINC, AND TESTING 

3.1 Prior to test, the fabric shall be conditioned to 
moisture equilibrium from dry side, in the standard 



4.1 Choice of Method 

Mct/ioJ A {sec 5) - This method is suitable for fabrics, 
the individual threads of which can be easily identified 
.with a thread counting glass. 

Mc/hoJ H {sec 6) riiis method is suitable for fabrics, 
the individual threads of which cannot be easily identified 
with a thiead counting glass. 

NOir -It ina\ !)e noted that none of these nielhtuts may he 
applicable to certain special type ol fabrics, such as Moleskin, 
I appet. Hnila. I eiio Weaves, etc 

4.2 Determination shall not be made (a) within 50 mm 
from the selvedges, or (b) within two metres from either 
end of a piece, roll or bolt. In case of fabrics having 
width trom 10 cm to 20 cm the selvedge ends shall be 
excluded while counting. 

NO I r -- t his is not applicable lo narrow tabrics 

4.3 Narrow Fabrics 

In case of narrow fabrics having width of 10 cm 
or less, all warp threads including selvedge ends 
shall be counted and expressed as threads per full 
width. 
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4.4 Design Fabrics 

For design fabrics, it is convenient (a) to determine the 
number of units in a weave repeat trom a point paper 
diagram, and (b) to count (i) the number of whole repeats, 
and (ii) remaining units, in the distance across which the 
threads are to be counted; and calculate from the data so 
obtained, the number of threads per centimetre or 
decimetre, warpway of weftway as required. 

4.5 For the purpose of determining the distance across 
which the number of threads is to be counted, assume the 
fabric to have the number of warp and \\d\ thread per 
centimetre or decimetre as in the material specification, 
as specified in an agreement between the buyer and the 
seller, or by actual determination of thread count in one 
or two places. 



b) 



BY TRAVERSING THREAD 



5 METHOD A 
COUNTER 

5.1 Apparatus 



A thread counter, equipped with a low power microscope 
of suitable magnification and a pointer which traverses 
along a graduated base, shall be used. However, in the 
absence of such a thread counter, an ordinary counting 
glass with an aperture satisfying the requirements 
of 5.2 may be used. 

NOTh — It is rccoinnicndcd that a tabic with a groinul glass lop 
illuminated from below should be used. Such a l.ible iircatK 
lacilitatesthe work involved. 

5.2 Warp and Weft Threads per Centimetre or 
Decimetre 

5.2.1 Lay on a flat table a portion of one of the pieces 
constituting the test sample and smoothen it out. Place 
the counting glass with the pointer at zero on the piece in 
such a way that (a) on turning the screw the pointer 
moves in a direction parallel or perpendicular to warp 
threads, depending upon which set of threads (warp or 
weft) is being counted, and (b) the pointer shall coincide 
either with the right hand or the left-hand edge of a 
thread, depending on whether the counting is started 
fVom right to left or from left to right direction. Find 
the number of warp or weft threads by counting the 
number of units (normally comprising one thread anJ 
one space) and including as a fraction, any part of such 
unit in a distance L {sec 4.5), which shall be: 

a) 50 mm, if the number of threads are 20 per 
centimetre (200 per decimetre) or less; 



c) 



20 mm, if the number of threads are more than 
20 per centimetre (200 per decimetre), but less 
than or equal to 100 per centimetre ( I 000 per 
decimetre); and 

10 mm, if the number of threads are more than 
100 per centimetre ( I 000 per decimetre). 



M)n Counting edge ot'the thread counter should be plaeed 
al\\u>s cillier parallel lo the warp threads or perpendicular to the 
warp threads as the ease niav be 

5.2.2 Tollowing the procedure prescribed in 5.2.1 
determine the number of warp and weft threads per 
centimetre or decimetre as required, in at least four more 
places evenly distributed along the width and length of 
the piece. Avoid counting same set of warp or weft 
threads more than once. Average all the observed values 
and note the value so obtained as the number of warp 
and weft threads per centimetre or decimetre in the piece 
as the case may be. 

Nt ) I r In case olnell threads, it is prelerable to have at least 1 
leading's, il'ihe si/e oldie sample fKniiits 

5.2.3 Calculate the number of warp and weft threads 
per centimetre or decimetre as the case may be by the 
followinu formula: 

N 

n ~ - 

L 

where 



10 (or 100)* 



// n^^mber of threads per cm (or dm)*; 

N observed tiumber of threads \\\ the distance A; 

and 
A distance, expressed in mm, across which the 

threads are counted; 50 or 20 or 10 mm, as the 

ca.sc may be. 

5.3 Determine in a similar manner (see 5.2) warp 
threads and weft threads per centimetre or decimetre as 
required of the remaining pieces in the sample and find 
the mean of the value for warp threads per centimetres 
or decimetre as required and the mean of the value for 
weft threads per centimetre or decimetre, respectively. 

N( )ri . — I or converting vvarp threads per cm or iSnV to 'porter' 
and 'welt ihieads per cm or dm' to shots per inch' in ease of jute 
labries. the lollowin;^'. coinersion tactors may be used. 



a) 


PiMter 


tviunij 


11 y 




I hreads/cm bv 


'llireads/dm by 


I) 


lor hessian (Plain 


2 34<) 


234 Q 




weave) cloth 






ii) 


for double warp 
plain weave cloth 


1 175 


0.117 5 



♦Value in parentlK'sis is used lor number oflhreatls per dm. 
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Iti) For single warp 2/1 

twill cloth 
iv) For double warp 2/1 

twill cloth 
b) Shots/inch 



1.566 0.156 6 

0.783 0.078 3 

2.54 0.254 



6 METHOD B - BY DISSECTION OF FABRIC 

6.1 Apparatus 

6.1.1 Clamps 

Use any of the following clamps {see also Table 1): 

a) Type *A' Clamp - A clamp with two parallel 
pins with their points 50 mm apart, 

b) Type *B* Clamp - a clamp with two parallel 
pins with their points 20 mm apart, and 

c) Type *C* Clamp - A clamp with two parallel 
pins with their points 10 mm apart. 

NOIE — An outline of the clamp is shown in Fig. 1 . 

6.1.2 Forceps 

One pair of pointed forceps for removing threads. 

6.2 Warp and Weft Threads per Centimetre 
or Decimetre 

6.2.1 Take one of the pieces constituting the sample and 
cut out from it a specimen of the width and length as 
specified in Table 1. The length of the specimen shall 
be along the weft threads for detaining number of warp 
threads per centimetre or decimetre and along the warp 
threads for determining number of weft threads per 
centimetre or decimetre. Lay the specimen on table with 
the length running from left to right. 

Take an appropriate type of clamp (see Table 1) and 
position it centrally over the specimen. Then pass the 
pins on the clamp through the specimen. Remove using 



forceps, the threads remaining outside of cloth pins, 
leaving only the gauge length of specimen between them, 
and such direads through which the pins pass. From 
this gauge length of the specimen remove the threads 
one by one and count the number of threads within the 
gauge length. 

6.2.2 Following the procedure prescribed in 6.2.1, 
determine the number of warp and weft threads pet 
centimetre or decimetre as required, in at least four more 
places equally distributed along the width and lengdi 
respectively of the piece. Average all the observed vahies 
and note the value so obtained as the number of warp 
and weft threads per centimetre or decimetre in the pieces 
as the case may be. 

NOTE — In case of welt threads Jt is preferable to hive at lea^ 1 
readings, if Che size of die sample pennits. 

6.2.3 Calculate the number of warp and weft 
threads per centimetre or decimetre by the 
following formula: 

N 



n = — xlO(orlOO)* 



where 

n 

N = 



the number of threads per cm (or dm)*; 

observed number of threads in the gauge 
length L\ and 

i ^ gauge length, that is, the distance 
expressed in mm, between the pins on the 
clamp; SO or 20 or 1 mm, as the case may 

be. 

6.3 Detet:mine in a similar manner {see 6.2) warp 
threads and weft threads per centimetre or decimetre 
as required of the remaining pieces in the sample and 
fmd the mean of the values for warp threads per 
centimetre or decimetre and the mean of the values for 
weft threads per centimetre or decimetre respectively 
{see also Note under 53). 



Table 1 Number of Threads, Length of Specimen, Width of Specimen, Gauge Length and Type of Clamp 

{Clauses (>.\ and62A) 
All dinncnsions in millimetres. 

No. of Threads 

{see 4.5) 

(I) 

20 per cm ( 200 per dm) or less 

More than 20 but less than or equal to 100 per cm 
(or more than 200 but less than or equal to 1 000 per dm) 

More than 1 00 per cm (or more than 1 000 per dm 



Lengtlior 
Specinen 

(2) 


Width of 
Specinen 

(3) 


Gauge 
Lenftli 

(4) 


Type of 
CiiMp 

(5) 


80 


15 


50 


A 


50 


15 


20 


B 


40 


15 


10 


C 











'Value in patenUtcsU is used for number of threads per dm. 
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7 REPORT 

The repoH shall include the following infomialion: 

a) Description of the material tested, 

b) Method used; 

c) Atmospheric conditions: 

I ) Standard atmosphere, or 



2) IVevailing atmosphere (give relative 
humiditv and temperature); and 

d) Results 

1 ) Numbci of \Vv\rp threads poi cm or dm, and 

2) Number of uett threads per cm or dm. 

Nt ) 1 1 I lie \ aluc should he loiiiulca t>tl l<> tusl accmial pUi\.c 
•II Ihc CISC when \\w icmiIis ,uc icpoiJcd loi ihicsids pci 
tciiliinclrc 




L 



J 



=i 
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10 



20 
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METHODS FOR DETERMINATION OF WEIGHT PER SQUARE 
METRE AND WEIGHT PER LINEAR METRE OF FABRICS 

(Source: IS 1964 : 1970) 



1 SC OPK 

1.1 It prescribes three methods for determination of 
weight per square metre and weight per Hnear metre of 
fabrics. 

1.2 I:xcepting for jute fabrics and tyre cord fabrics, 
the methods prescribed in this standard are 
applicable to all textile fabrics irrespective of their 
composition (that is, whether they are made of 
cotton, wool silk or man-made fibres or blends of 
two or more such fibres), manufacturing processes 
and finishing treatments. 

1.2.1 Ihe methods are also applicable to narrow fabrics 
(see 3.2). 

2 PRINCIPLRS 

In Method A, the material is conditioned to moisture 
cquilibruim in standard atmospheric conditions and then 
the weight is determined; in Method B, oven-dry weight 
of the material is determined and then to this is added 
the commercial moisture regain value of the material; 
and in Method B, the nioisture present in the material 
is determined and then the weight of the fabric is 
corrected to the commercial moisture regain value. 

3 CKNKKAL INFORMATION 

3.1 Choice of Method 

An\ of the Methods A, B or C may be used for the 
determination of weight per square metre and weight 
per linear metre of fabrics depending upon the type of 
the instrimients and facilities available. 

NOll Mclluul ( IS a t|iiick and coincnicnl mclhocl lor the 
dctcmiinatioii ol \vlm«:Iu per square ineirc and weight per linear metre 
ollvihnes patticularK intended in hulk testing/inspectum. but in e;isc 
yieaier .iccniacy \s teqmrcd \tethod A or B sludl he lollowcd 

3.2 Narrow Fabrics 

In case of narrow fabrics the v\ eight per unit length shall 
preferably be determined irom the weights and lengths 
of complete rolls, but if this is not possible a minimum 
lennth of 5 metres shall be used. 



4 METHOD A — CONDITIONED WEIGHT 
METHOD 

4.1 Apparatus 

4.1.1 Horizontai Flat, Smooth Table 

4.1.2 Graduated Steel Scale 



4.1.3 Balance 
of 0.5 g. 



capable of weighing to an accuracy 



4.2 Atmospheric Conditions for Conditioning and 
Testing 

4.2.1 Prior to test, the test samples shall be conditioned 
to moisture equilibrium from dry side in the standard 
atmosphere of 65 i2 percent relative humidity and 
27-i 2"C temperature. 

NOll - I he time required tor a t'ahric to reach moisture 
equilibrium depends mainly on 

a) the thickness ofthc fabric or weight per unit area. 

b) the closeness ofthe weave. 

c) the h>groscopicity ofthc textile material comprising the 
lahric, and 

d) type oltlnish given to the fabric 

When the test samples have been exposed to standard 
atmosphere for at least as much time as given below in 
such a way as to expose as far as possible, all portions 
ofthe specimen to the atmosphere they shall be deeined 
to have been conditioned satisfactorily for the purpose 
of this test: 



Textile Fabrics lunging Equilibrium 

Moisture Re\^ain lvalues at 

Standard A tmosphere 

Percent 

Less than 4 
From 4 to 10 
Above 10 



Time 
hours 



6 

12 

24 to 48 



4.2.2 The test shall be carried out in a standard 
atmosphere (see 4.2.1). 

4.3 Procedure 

Take the conditioned test sample (see Note) and 
determine its weight to an accuracy of 0.5g. 
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NOT n_irthc racililics lo condition the full cut or roll ol lahric 
arc not avaiUihlc. cut swatches o\' 250 -i 2 nun • lull widih ol 
fabric including scKcdiies. and condition ihcni Ihc swatches shall 
be so cut as to be represeniative o! the lot 

4.3.1 Determine the length and width of sampled 
according to IS 1954: l%9 'Method for deteimination 
of length and width of fabrics (first rcvi.sionY (sec Section 
B-3/1). 

4.4 Calculations 

Calculate the weight per square metre and weight per 
linear metre by the following formula: 

a) In case of full length pieces: 

1 ) Weight, in grams, per square 

\V 

metre (L;/nr) -x lO'' 

/\ X /y 

2) Weight, in grams, per linear 

metre (u/m) -x 10^ 
A 

b) In case of swatches of 250 mm - lull width. 
I ) Weight, in grams, per square 

\Vx 4x lO*^ 



metre (g/nr) 



B 



2) Weight, in grams, per linear 
metre (g/m) IV - 4 ^ 10' 

NO 1 1 — ( ov\ersionequ;ilion: 



00 



Weight in g/ni ^ \\ eitiht in g/in- ' 
w Ik'iv 

II' - weight ol sjvciinen in Kg. 
I length ol fabric in tn.aiid 

/? - widthoftabiie inein. 



4.5 Similarly, determine the weight per square metre 
and weight per linear metre of at least four more test 
specimens and determine the average of all the values. 

5 METHOD B~OVEN-DKY WEICIIT METHOD 

5.1 Apparatus 

5.1.1 Horizontal. Smooth, hint Tabic 

5. 1 .2 Graduated Steel Scale 

5.1.3 Drying (hen 

Suitable for drying sample to constant weight at 105 to 
HOT. 



5.1.4 Balance 

Capable of weighing to an accuracy of 0.5g. 

5.2 Procedure 

5.2.1 l,a> the sample or one end of the cut or roll 
smoothly on a Hat table. Mark either full width or square 
swatches (at least 5) with the help of the scale and T- 
square of the dimension given below: 

a) 250 i 2 mm '^ full width of cloth including 
selvedges, and 

b) 250 t 2 mm square. 

Cut the swatches so miirked u ith the help of sharp scisors 
or razor blade. Ihe swatches shall be so chosen as to be 
lepresentative of the lot. 

5.2.2 Determine the width of the fabric according to 
IS 1^)54:106^) (SVC Section IVVI). 

5.2.3 Dry the test specimen to constant weight in an 
oven mamtained at 105 to IIO'C and weigh to an 
accuracy of 0.5 g without removing the specimen from 
Ihe oven, the draught being stopped during weighing. 

5.3 Calculation 

Calculate the weight per square metre or weight per 
linear metre of specimen, at the applicable commercial 
moisture regain value {sec Note) by using the follow ing 
formula: 

a) In the case ol" full width swatches: 

1 ) Weight, in grams, per square 

Ax W {[{){) f /O 
// 



metre (u/nr) 



2) Weight, in grams, per linear 
VV(lj:M)f R) 

25 



inetre (u/m) 



b) In case of square swatches: 

I ) Weight, in grams, per square 

W(l(K)-f /Ox lO- 



metre (^/m-) - 



625 



2) Weight, in grants, per linear 

\Vx B{\i)()^-H) 

metre (g/m) — 

625 
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NO! I ( onvcrsioM equation 

fi 
Wci^iln tn ^in Weight in g/nr ^ k^q 

where 

If oven-dry weight of the specimen in g, 
/i width of the fabric in cm, and 
R apphcable commercial moisture regain, 
percent. 

. NO 1 1 C omincrcial moisture regain values otfabrics should |->e 
as siipi.,,\ie(l Ml the relevant Indian Standard specilkalioiis for the 
njaienal or in the absence ofsuch spceilkations iis agreed to l>ctw'een 
the bu>er and the seller 

5.4 Similaily, determine the weight per square metre 
and weight per hnear metre of at least four more test 
specimens and calculate the average of all the values 
obtained. 



6 METHOD C 
IVtKTHOD 



MOISTURE REGAIN VALUE 



6.1 Apparatus 

6.1.1 Moisture Meier 

6. 1 .2 Bala nee 

Capable of weighing to an accuracy of 100 g. 

6.2 Procedure 

6.2.1 Determine the moisture regain of cloth in the cut 
or roll by the use of a suitable moisture meter. Take at 
least four readings on the roll at random, along the length 
covering different portions across the width. 

6.2.2 Weigh the cut or roll to the nearest 100 g. 
Determine the weight of the packing material (tare 
weight) of the roll to the nearest 100 g and calculate 
the net weight of the cloth. 

6.2.3 Determine the length and width of the fabric (in 
the cut or roll) according to IS 1 954: 1 969 (.scv section 
IKVI). 

6.3 Calculations 

horn the moisture regain, weight and dimensions of 



the sample as determined in 6.2.1 to 6.2.3 Calculate the 
weight in grams per square metre and weight per linear 
metre at the applicable commercial moisture regain 
using the following formulae: 



W 



■x^'^^^^xm- 



Ax B (l()() + M) 



a) Weight, in grams = 
per square 
metre (g/m*) 

b) Weight, m grams, 4 (100 + yV/) 
per linear 

metre (g/m) 



NOTP — C onversion equation 

Weight in g/m - weight in g/m- * 



100 



where 

ff - 

A - 

B - 

R =■ 

M - 



net weight of cloth in a cut or roll in kg, 

length of cloth in a cut or roll in m, 

fabric width in cm, 

applicable commercial moisture regain 
percent, and 

average moisture regain percent observed. 



NOIT — Commercial moisture regain value ol fabrics 
should he as stipulated in the relevant Indian Standard 
specifications for material or in the absence ol such 
specillcations as aiireed to between the buyer and the seller 

6.4 Similarly, calculate the weight per square metre 
and weight per linear metre of at least four more test 
specimens and calculate the average of all the values so 
obtained. 

7 REPORT 

Report shall include the following: 

a) lype of fabric tested; 

b) Method followed; 

c) Number of tests performed: 

d) Weight per square metre: 

e) Weight per linear metre: and 

f) Moisture regain value used (in case of Methods 
BandC). 
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DETERMINATION OF MASS OF 
JUTE FABRICS 

(Source: IS 2387 : 1969) 



1 SCOPE 

It prescribes methods for determination of mass per 
linear metre and mass per square metre of jute fabrics. 

2 ATMOSPHERIC CONDITIONS FOR TESTING 

The test may be carried out in the prevailing atmospheric 
conditions of the test room. 

3 APPARATUS 

3.1 For the purpose of this standard, the following 
apparatus shall be used: 

a) Horizontal, smooth and flat tabic; 

b) Graduated steel scale: 

c) T-square; 

d) Balance capable of weighing to an accuracy of 
0.05 g; 

e) Conditioning oven suitable for drying samples 
to constant mass at 105 ^ 3X; 

A suitable moisture meter; and 
g) Balance capable of weighing to an accuracy of 
100 g. 

4 METHOD A — BASED ON OVEN-DRY 
WEIGHING OF CUT SAMPLE 

4.1 Procedure 

Based on full width of sample. 

4.1.1 Lay one end of cloth from a cut or roll smoothly 
orr a flat table. By using a steel scale and a T-square 
make a swatch 500±2 mm in length perpendicular to 
selvedges across the full width of the fabric and cut out 
the swatch so marked. This shall constitute a test 
specimen. 

4.1.1.1 Prepare at least five such test specimens from a 
sample lot. 

4.1.1.2 For determination of mass per square metre. 
measure the width of the specimen according to 
LS 1954 : 1969 ^Method for determination of length and 
width of fabrics' given in B-3/1. 



4. 1 2 Dry the test specimen to constant mass in an oven 
maintained at 105 i 3"C and weigh it to an accuracy of 
0.2 percent of its mass without removing the specimen 
from the oven, the draught (.vtv Note I ) being stopped 
during weighing. Calculate the mass per linear metre 
or mass per square metre of the specimen at the 
applicable contract regain value {sec Note 2) by using 
the followinu formula: 



Mass per linear metre, in g -' 

Mass per square metre, in g 
where 



50 
2M, (l(K)-f /?) 



A/, oven-dry weight of the specimen in g, 

R Applicable contract regain percent (.scv Note 

2). and 
u- width of the specimen in cm. 

NOII s 

1 In order to avoiii Ihc risk ol oil cvaponilion. the ilraiiglu in llic 
di-\ in«: oven shall nol he eonliniied Ihroughoiil the dryiiiji period hul 
shall he in operation only inlennittcnily 

2 C ontf act rcjiain value ol the jiitc lahries. should he as stipulated 
m the releviuit IndMn Standard speeitlcations tor the material 

J I or detenninationormass per linear yard or mass per square yard 
to suit the needs ol overseas consumers use the lollowing loimula 

a) Mass per linear yard, in ounces Mass per linear metre. 

in g < OOUl 

h) Mass per square yard, in ounces Mass per square metre, 

in g ^ U 0.^2 2 

4.1.3 Similarly determine the mass per linear metre or 
square metre of the remaining test specimens prepared 
as in 5.1.1. 

4.1.4 Calculate the mean of all the values obtained as 
above and report it as the mass per linear metre or square 
metre of the jute fabric in the lot. 

4.2 PROCEDURE 

4.2.1 Lay one end of cloth from a cut or roll, smoothly 
on the flat table and mark at least one 500 ± 2 mm square 
specimen from a cut and three 500 :i 2 mm square 
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specimens from a roll with the help of a template taking 
different sets of warp and weft threads as far as possible 
and cut out the specimens marked. Specimens should 
not be taken within 50 mm from a selvedge or 200 mm 
from an end of a cut or roll. 

4.2.1.1 Prepare at least ten such specimens from a 
sample lot. 

4.2.1.2 Measure the width of the fabric according to 
IS 1 95'< • 1 969 Method for determination of length and 
width of fabrics' give in Section B-3/1. 



4.2.2 Dry the test specimen to constant mass in an oven 
maintained at 1 05 ±30^*0 and weigh it to an accuracy 
of 0.2 percent of its mass without removing the specimen 
from the oven, the draught (see Note 1 under 5.1.2) 
being stopped during weighing. Calculate the mass per 
square metre or mass per linear metre at the applicable 
contract regain value (see Note 2 under 4.1.2) by the 
following formulae: 

iVf, (l()0-f/?) 



Mass per square metre, in g = 



25 



Mass per linear metre, in g = MA^^-^fQ^y^ 

2500 

where 

M^ ^ Oven-dry mass of the specimen in g, 

R = Applicable contract regain percent (see 

Note 2 under 4.1.2), and 
w =^ Fabric width in cm. 

NOTE — For determination of mass per linear yam or mass per 
square yard in ounces see Note 3 under 4.1^. 

4.2.3 Similarly determine the mass per square metre or 
mass per linear metre of the remaining test specimens 
prepared as in 4.2.1. 

4.2.4 Calculate the mean of all the values obtained as 
above and report it as the mass per square metre or mass 
per linear metre of jute fabric in the lot. 

5 METHOD B -v BASED ON WEIGHING FULL 
CUT OR ROLL AND CORRECTING IT TO 
CONTRACT REGAIN 

5.1 Procedure 

5.1.1 Determine the moisture regain of cloth in the cut 
or roll by the use of a suitable moisture meter. Take at 
least four readings on the cut and ten readings on the 
roll at random, along the length covering different 
portions across the width. 



NOTE— IJIRA (Indian Jute Industries'Research Association, 
Calcutta) Moisture Metre may be used for the purpose. This meter 
works on the principle of measuring the electrical resistance which 
changes with moisture content in the material. The specimen (jute 
product) is placed under the electrode gun having two poles of a 
specially designed spring loaded electrode. The small amount of 
current passing through the material held across the electrode poles 
is amplified and recorded on the meter, calibrated against the actual 
moisture regain, based on oven dry method of the material may also 
be used. The instrument shall be operated according to the 
manufacturer's instructions. 

5.1.2 Weigh the cut to the nearest 100 g and the roll at 
least to the nearest 500 g. Determine the mass of the 
packing material (tare mass) of the roll to the nearest 
100 g and calculate the net mass of cloth in the roll by 
deducting the tare mass from the gross mass. Determine 
the length and width of the fabric (in the cut or roll) 
according to IS 1954:1969. 

5.1.3 From the moisture regain, mass and dimensions 
as determined in 5.1.1 and 5.1.2, calculate the mass in 
grams per linear metre or per square metre at the 
applicable contract regain (see Note 2 under 4.1.2) using 
the following formulae: 

lOOOAf 100 + /?c 
a) Mass per linear metre, in g 



/ 



l00 4-/?„ 



io'm IOO-i-/?c 

b) Mass per square metre, m g = x 

^ ^ * /xw 100 + /?o 

where 

M = net weight of cloth in a cut or roll in kg, 

/ = length of cloth in a cut or roll in m, 

R^ = applicable contract regain percent (see Note 
2 under 5.1.2), 

R^ = average moisture regain percent observed, 
and 

w = fabric width in cm. 

NOTE — For determination of weight per linear yard or weight per 
sqOare yard in ounces see Note 3 under 5.1 .2. 

5.1.4 Similarly determine the mass per linear metre 
and mass per square metre of all the cuts or rolls under 
test and calculate their average and report the averages. 

6 REPORT 

Report shall include the following information: 

a) Type of fabric; 

b) Method used; 

c) Moisture regain value used; 

d) Mass per square metre; and 

e) Mass per linear metre. 
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DETERMINATION OF THICKNESS OF 
WOVEN AND KNITTED FABRICS 

{Source :\S 1702:1975) 



1 SCOPE 

1.1 It prescribes a method for determination of thickness 
of woven and knitted textile fabrics under a specific 
pressure. 

1.2 This method is not applicable to textile floor 
coverings, non-woven textile fabrics, rubber-coated 
fabrics, pile and raised fabrics. 

2 PRINCIPLE 

The thicicness of a specimen of a woven or knitted fabric 
is measured as the distance between the reference plate 
on which the specimen rests and a parallel circular 
presser-foot that exerts a specified pressure on the area 
under test. 

3 SAMPLING 

The sample shall be drawn so as to be representative of 
the lot. Samples drawn in accordance with the procedure 
laid down in the material specification or as agreed to 
between the buyer and the seller shall be taken as 
representative Of the lot. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

The conditioning and testing shall be carried out in 
standard atmosphere at 65 tt 2 percent relative humidity 
and 27 ± T'C temperature {see also Section B- 1/1 ). 

Prior to evaluation, the test sample shall be conditioned 
to moisture equilibrium in the standard atmosphere 
{see Note). 

NOTE — For guidance purposes, it may be noted that liie minimum 
time required to reach moisture equilibrium for the various types ol 
textile materials having moisture regain values of less than 5 percent 
is about 6 hours while the same for those having moisture regam 
values of more than 5 percent 24 hours 

5 APPARATUS 

5.1 Thickness Tester 

The instrument used for testing the thickness of fabrics 
shall be provided with the following arrangements: 



ay Interchangeable Presser-Foot — of area 
appropriate to the type of fabric to be tested 
(see Annex A). 

b) Reference Plate- W\{\\ a plane upper surface 
or diameter at least 50 mm greater than that of 
the presser-foot 

c) Means for Moving the Presser-Foot — {\n a 
direction normal to the upper surface or the 
reference plate) with its bearing surface 
maintained paiallel [to obtain I in 500 (slope)] 
to the upper surface of the reference plate. The 
relevant specific pressure (see Annex A) can 
be applied to a test specimen supported on the 
plate. 

d) (lauge -for registering the vertical distance 
between the bearing surfaces of the presser-foot 
and the reference plate to an accuracy of 1 
percent for fabrics over 0.1 mm in thickness, 
and to 0.001 mm for fabric thickness not 
exceeding 0.1 mm. 

6 PROCEDllRK 

6.1 Clean the presser-foot and the reference plate. Check 
that the presser-foot shaft moves freely. With the presser- 
foot so loaded as to exert the appropriate specified 
pressure on the reference plate, set the thickness gauge 
to read zero. 

N( ) IR — The area of the presser-foot and the applied pressure shall 
be agreed between the buyer and tlie seller {sec Annex A) 

6.2 Raise the presser-foot and position the sample, 
without tension, on the reference plate so that no part of 
the area to be measured lies nearer to a selvedge than 
1 50 mm. Ensure that the area chosen for the test is free 
from creases. Do not attempt to flatten out any creases, 
this is likely to affect the result. 

6.3 Lower the presser-foot gently on to the sample and 
note the gauge reading after 30 seconds. 

6.4 Similarly determine the thickness at 10 places on 
the sample so chosen that each such place contains 
different warp and weft threads, or courses and wales, 
as relevant. 
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7 CALCULATION 

Calculate the arithmetic mean of the measurements 
taken in 6.3 and 6.4 to the degree of precision 
specified in 5.1 (d). 

8 REPORT 

The report shall include the following information: 



a) The description of the fabric; 

b) The area of the presser-foot used; 

c) The applied pressure; and 

d) The maximum, minimum and mean thickness 
ofthe test sample. 



ANNEX A 

(Clauses 5.1 and 6 A) 

GUIDE TO THE SELECTION OF AREA OF PRESSER-FOOT AND APPLIED PRESSURE 



AI PRESSER-FOOT 

A- 1. 1 It is recommended that: 

a) the ratio of foot diameter to fabric thickness be 
not less than 5:1, and 

b) the area of foot may lie between 500 and 
lOOOOmm^ 

NOiC— I he prcTcrred sizes ofthe prcsscr-foot arc given 
below 



Area 
mm^ 
500 
1000 
2 500 
5 000 
10000 



Diameter 
rtifTi 
25.22 
35.68 
56.43 
79.78 
112.84 



A-2 Applied Pressures 

A-2.I It is recommended that the applied pressure may 
be I, 5 or 10 kPa [Kilopascal (kPa) is approximately 
equivalent to 10 gf/cm^]. 
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DETERMINATION OF BREAKING LOAD AND 
ELONGATION OF WOVEN TEXTILE FABRICS 

(Source: IS 1969:1985) 



1 SCOPE 

1.1 It prescribes methods for determination of breaking 
load and elongation at break of woven fabrics 
(conditioned or wet) using grab, ravelled-strip and cut- 
strip methods on constant-rate-of-loading, constant-rate- 
of-extension and constant-rate-of-traverse machines. 

1.1.1 The methods are applicable to all woven textile 
fabrics irrespective of their composition (that is, 
whether they are made of cotton, wool, silk, jute or 
man-made fibres or blends or two or more such fibres), 
manufacturing processes and fmishing treatments. It 
is also applicable to laminated fabrics but not to fabrics 
coated with rubber or plastics. 

2 PRINCIPLE 

The specimen is gripped between two clamps of the 
tensile testing machine in such a manner that the same 
set of yams is gripped by both the clamps and a continual 
increasing load is applied longitudinally to the specimen 
by moving one of the clamps until the specimen ruptures. 
Values of breaking load and elongation of the test 
specimen are read from the indications of the machine. 

3 TERMINOLOGY 

For the purpose of this test method, the following 
defmitions shall apply. 

3.1 Grab Test 

A test in which only a part of the width of the specimen 
is centrally gripped in the clamps for testing. 

3. 1 . 1 Modified Grab Test 

Grab test in which lateral slits are made in the specimen 
to sever all yams bodering the portion, the strength of 
which is to be tested; thus reducing the effect of the 
threads which are not directly gripped by the jaws to cs 
practical minimum. 

3.2 Strip Test 

A test in which the full width of the specimen is gripped 
in the clamps for testing. 



3.2.1 Ravelled'Strip Test 

Strip test in which the specified width of the specimen 
is obtained by ravelling away yams at the edges. 

3.2.2 Cut-Strip Test 

Strip test in which the specified width of the specimen 
is obtained by cutting the fabric, 

3.3 Nominal Gauge Length 

The length of a specimen under specified pre-tension, 
measured from nip to nip of the jaws of the holding 
clamps in their starting position. 

3.4 Time-to-Brcak 

The interval, measured in suitable units, such as seconds, 
during which the specimen is under a (generally 
increasing) tension, that is, absorbing the energy 
supplied before the breaking load is reached. 

NOri^ " limc-lo break docs not include the time required to 
remove slack from the specimen. On machines supplied with an 
autographic recorder the time to break is indicated by the time 
elapsing aher the pen registers the initial force sustained by the 
specimen until the pen registers the maximum force. 

4 SELECTION OF THE TEST 

4.1 The type of test to be done in any specific case 
depends on what has been specified in the material 
specification or as has been agreed to between the parties. 

4.2 Grap Test Method 

This method is used when it is desired to determine the 
effective strength of the fabric in use, that is, the strength 
of the yams in a specific width together with the strength 
contributed by the adjacent yarns. The method is 
particularly suitable for heavy fabrics as well as those 
with high cover factor and in cases where ravelling is 
difficult or when the ravelled-strip starts ravelling further 
under stress. 

4.3 Modified Grab Test Method 

This method is used especially for fabrics with very high 
strength or for fabrics constructions where application 
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of stress on ravelled strip specimen produces further un- 
ravelling. 

4.4 Ravelled-Strip Test Method 

This method is generally used when it is desired to 
determine the breaking load required to rupture specific 
width of fabric. This information is useful for comparing 
the effective strength of yams in woven fabric with the 
strength of yam before weaving. 

4.4.1 full Width 

Tapes, ribbons and other narrow fabrics of less than 50 
mm width are tested full width by this method. 

4.5 Cut Strip Test Method 

This method is used in case of heavily sized, felted, 
laminated fabrics or fabrics in which ravelling is not 
easy. 

5 SAMPLING 

5.1 The quantity of fabrics purported to be of one 
definite composition, constmction and quality delivered 
to one buyer against one despatch shall consitutute the 
lot. 

5.2 Sample to test conformity of a lot to a specification 
as regards to breaking load and elongation at break shall 
be selected so as to be representative of the lot. 

5.3 Sample drawn in compliance with the specification 
for the material or as agreed to between the buyer and 
the seller shall be held to be representative of the lot. 

5.4 Test at least five warpway and five weftway test 
specimens. As far as possible, only one test specimen 
shall be drawn from a piece in the test sample. The 
pieces in the test sample may be drawn from as many 
bales (or cases) in the lot as possible. 

NOTI: — Results i>f tests pcrfonncd on small samples should be 
considered as representative of that small sample but should not be 
taken as representative of the ftibric piece or lot from which the small 
sample WHS taken 

6 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

6.1 Prior to test, the specimens shall be conditioned 
to moisture equilibrium from dry side and tested in 
the standard atmosphere of 65 ± 2°C percent relative 
humidity and 27 ± l^Q temperature as laid down in 



IS 6359: 197 1 'Method for conditioning of textiles' {see 
section B-1/1). 

6.2 The test shall be carried out in a standard atmosphere 
{see 6.1). 

6.3 Wet Test — (&^ 9). 

7 TESTING APPARATUS 

7.1 A tensile testing machine provided with the 
following arrangements shall be used for testing: 

a) Two clamps with the following provisions to 
grip the specimens: 

i) Each clamp of the machine shall consist 
of two metallic jaws and each jaw face shall 
be in line both with respect to its mate in 
the same clamp and to the corresponding 
jaws of the other clamp. 

ii) Each clamp shall be provided with a 
mechanical device so constructed that 
through its means a specimen can be 
secured firmly between the jaws of the 
clamps so that it does not slip during the 
test. Also, the edge of the surface of each 
jaws shall be such that it would not cut or 
damage the specimen during testing. 

NOTK — The faces of the jaws are generally, flat, engraved or 
corrugated To avoid the chances of slippage or damage to the 
specimen, packing materials like paper, felt, leather, plastic or rubber 
sheet may be used. 

b) Means for adjusting the distance between the 
clamps such that the specimens can be tested 
at 75 mm gauge length for grab test and at 200 
mm gauge length for strip test. 

c) Means for driving by power one of the pair of 
clamps at a specified constant-rate-or-traverse, 
loading or extension as the case may be, so that 
the test specimen breaks in 20 ± 3 seconds 
(average-time-to-break). 

NOTF — if the arrangement for breaking the specimen within 
20 i:3 seconds is not there, the test shall be carried out at a 
constant-rate-or-traversc machine (which is very popular and 
widely used in India) at the rate of 300 i: 15 mm/min. In the 
case of jute and laminated fabrics, the rate of traverse shall be 
300 ± 1 5 mm per minute for grab and modified grab methods 
of test and 450 -k 15 mm/min for ravel tcd-strip and cut strip 
methods of test. 

d) A scale or dial or authographic recording chart 
graduated so as to give load in a newtons 
(kilograms) and elongation in millimetres. 
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Table 1 Sizes of Test Specimens and Jaw Faces 

(Clause %A) 
All dimensions in millimetres. 



SI 


TypcofFabric 


Type of Test 


Size of Test 


Size of Jaw Faces 


Gauge 


No. 






Specimen 


(JPefNotea) 


Ungth 








len{(th 
(A///f)x Width 




v>^ 












Upper (or 




l4)wcr(or 












1 mnt)Jaw 




Rear) Jaw 












Faa* 




Face 












AxB 




AxB 




(1) 


(2) 


(3) 


(4) 


(5) 




(6) 


(7) 


i) 


All fabrics except jute 


a) Grab test 


150 X 100 


25>25 




25 > 25 


75 






b) Modified grab 


200 X 100 


30 « 50 




50 " 50 


75 






test 


400 X 100 

(lor high strength 

fabrics) 














c) Ravel led-strip 


325 ^ 60 


75 ^ 25 




75 ^ 25 


200 






test'^ (Aft' Notes 


(for close weave) 














1,2 and 4) 


325 > 70 
(fi)r open weave) 














d) Cut-strip test 


325 > 50 


75 - 25 




75 X 25 


200 






{see Notes 1 , 2 
















and 4) 












ii) 


Jute fabrics 


a) (jrab test 


180 ' 120 


25 - 25 to 50 




1 qual to or 

bigger than 

the front jaw 

(col 5) 


75 






b) Modified grab 


200 ' 100 


30 • 50 




50 ' 50 


75 






test 


400 ' 100 
(for fabrics of 
high strength) 














c) Ravelled-strip 


125 \ 120 


100^ 25 




100^ 25 


200 






test'' {see Notes 


(close weave) 














1,2 and 4) 


325 X 140 
(open weave) 














d) Cut-strip test 


325 ' 100 


100 ^ 25 




100 ^ 25 


200 






(it'e? Notes 1,2 
















and 4) 












iii) 


Narrow fabrics and 
tapes 


Full width (.we 
Notes 1 . 2 and 4) 


325 ^ l-ull width 


See Safe 4 






200 



NOTES 

1 For determining breaking load of fabric having elongation at break greater than 75 percent, the gauge lengths may be reduced to 
50 percent of the values given in col 7. 

2 This method is likely to give variable results on fabrics having less than 20 threads across the width of ilic specimen. I towever, if, it is agreed 
to perform a test on strips with less than 20 threads across the width> the actual number of threads shall be stated in ilw report. 

3 fhc side of the jaw at right angles to the direction of application of load has been taken as A and that parallel to the direction of application of 
load has been taken as B. 

4 For all types of strip tests, narrow fabrics and types being tested full width, jaw-faces shall be wider than the specimen width by at least 
10 mm. 



"Width after ravelling - 50 mm. 
^>Width after ravelling - 100 mm. 
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7.1.1 The load range of the machine shall be such that 
all the observed values would lie between 20 and 80 
percent of the full-scale load. The permissible error in 
the machine at any point in this range shall not exceed 
±1 percent. 

7.2 A pair of scissors or a sharp blade, measuring scale, 
stop watch, etc. 

8 SIZES OF TEST SPECIMENS, JAW FACES AND 
METHODS OF MOUNTING THE SPECIMENS 

8.1 Sizes of Test Specimens and Jaw Faces 

The sizes of test specimens and jaws faces and different 
types are given in Table I . 

8.2 Methods of Mounting the Specimen 

8.2.1 Grab Test 

The test specimen shall be centrally clamped with the 
same set of yams gripped in the two clamps so that the 
longitudinal axis of the specimen is at right angles to 
the edges of the clamps after pretensioning (see 8.3). 
Same length of specimen should extend beyond the ends 
of each jaw. 

Example 

To ensure that the specimen is centrally clamped with 
the same yams in the two clamps, draw a longitudinal 
line at about 37mm from one edge perfectly parallel to 
the lengthwise yarns. Position the specimen in the 
lengthwise direction in the clamps such that the line 
drawn on the specimen runs adjacent to the sides of 
upper and lower edges of the clamps which are nearest 
to this edge. 

8.2.2 Modified Grab Test 

The test specimen shall be centrally clamped with the 
same yarns gripped in the two clamps after cutting the 
slits at the middle portion severing all yams except those 
comprising the central 25 mm. portion as shown in 
Fig. I . The specimen should extend through the jaws 
and project at least 10 mm at each end. The test 
specimen having very high strength and requiring 
special mounting device shall be mounted in a manner 
given in Fig. 2. 

Example 

To ensure that the slits cut on the two sides leave the 
central portion of 25 mm width, draw two longitudinal 
lines at about 37 mm from each edge perfectly parallel 



to the lengthwise yam leaving 25 mm width in the 
centre. Position the specimen in the lengthwise direction 
in the clamps such that one of the lines drawn on the 
specimen runs adjacent to the sides of upper and lower 
edges of the clamps which are nearest to that edge. 

8.2.3 Ravelled and Cut Strip Tests 

Mount the test specimen centrally in the clamps with 
the longitudinal threads parallel to the direction of 
application of load, after pre-tensioning (see 8.3). 

8.3 Pre-tensioning 

8.3.1 Unless the use of a lower tension is necessary 
(see 8.3.2) apply either of the following tensions: 

a) a tension equal to 1 ± 0.25 percent of probable 
breaking load, and 

b) the tensioning given in Table 2 appropriate to 
the mass per unit area of the fabric under test. 



-SLITS 





All dimensions in millimetres. 
Fig. 1 Test Specimen for Modified Grab Test 

FABRIC SPECWEN 



STEEL PIN 

10 #,130 mm LONG 



TOP JAW 



CZZ3 



BOTTOM 
JAW 



50 



^ 



7S 



SO 



^ 



All dimensions in millimetres. 



Fig. 2 Mounting of Test Specimen (High Strength 
Fabrics) — Modified Grab Test Method 

Table 2 Pre-Tensioning of Specimens 

Mtts,g/m^ Force, N 

Up to and including 1 50 2 

Over 1 50 to and including 500 S 

Over 500 10 
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8J.2 If the tension chosen in terms of 8.3.1 elongates 
the specimen by more than 0.5 percent, use a lower 
tension that is acceptable to the parties interested in the 
test results. 

NOTE — If owing to the construction of the testing machine or for 
other reasons, no pre-tension is applied, this shall be staled in ilie test 
report. 

9 PREPARATION OF TEST SPECIMENS 

9.1 From each piece in the sample selected as in 5, cut 
(from a position taken at random but at least 3 m from 
an end of the piece) a test sample of length at least 1 m 
and of full width. Ensure that areas that are creased or 
that have visible faults are not included in the sample. 

9.2 From the test samples two sets of test specimens of 
required size shall be cut, one set in the warp direction 
and the other in the weft direction. Each set shall consist 
of at least five specimens, except that if a higher degree 
of precision is required, more specimens shall be tested. 
The specimens shall be as representative of the test 
sample as possible. No two specimens shall contain the 
same longitudinal threads, and no warp direction 
specimen shall be cut from near either selvedge then 
one-tenth of the width of the test sample. As far as 



possible, only one test specimen shall be drawn from a 
piece in the test sample. Additional specimens shall be 
used for adjusting the time-to-break of testing machine. 

NOTE — In case the lot size is small, more than one test specimen 
may be drawn from a piece in the test sample. 

9 J The lengthwise direction shall be parallel to the warp 
or weft direction for which the breaking load is required. 
Specimens cut in each direction shall be distributed as far 
as possible so that no two warpway specimens contain the 
same set of warp yam and no two weft way specimens 
contain the same set of weft yams. One possible lay out of 
cutting five warpway and five weftway test specimens from 
one test sample is given in Fig. 3. 

NOTH — llic test specinicns may he marked as shown in Fig. 3 to 
avoid mix-up of samples of warp and weft. 

9.4 Wet Test Specimens 

9.4.1 When the wet breaking load of the fabric is 
required in addition to the dry breaking load, specimens 
of same width and of at least twice as long as the 
specimens required for a dry test shall be cut. Each 
specimen then shall be cut crosswise in two parts, one 
for determining the dry breaking load and the other for 
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determining the wet breaking load to ensure that each 
pair of specimens contains the same longitudinal yams. 
For fabrics which shrink excessively when wet, the initial 
length of test specimens for the determination of wet 
breaking load must be greater than that of specimens 
for dry breaking load tests. 

9.4.2 The specimens meant for testing wet strength shall 
be immersed in distilled water for at least I hour. If 
necessary, 0.5 g/l of nonionic neutral wetting agent may 
be adf'vd. 

9.4.3 The test should be completed within two minutes 
after the removal of test specimens from distilled water 
or aqueous solution containing the wetting agent. 

10 PROCEDURE 

10.1 Set the clamps of the testing machine so that the 
distance between them is 75 mm for grab test and 
200 mm for strip test. Use an additional specimen 
(9.2) and, after pre-tcnsioning (if relevant), set the 
moving clamp in motion at a rate estimated to result in 
an average time to break as specified (7.1). Note the 
breaking load and the time-to-brcak. Return the moving 
clamps to its zero position, remove the ends of the broken 
specimen, and repeat the above procedure on two 
additional specimens. If the average time-to-break of 
these three specimens does not fall within 20+3 seconds, 
discard the results and, using a suitable different rate of 
operation of the moving clamp, repeat the procedure 
described above. Continue in this way until the average 
time-to-break is 20 rt 3 s. 

10.2 Set the clamps of the testing machine so that the 
distance between them is 75 mm for grab test and 200 
mm for strip test, lake a test specimen, say fr,, as 
prepared in 9 and insert it in the clamps of the testing 
machine so that its longer side is parallel to the direction 
of application of load with appro.ximately the same 
length of the fabric extending beyond the jaws of at each 
end. Secure the test specimen between the jaws of upper 
clamps. Through the free end of tlie specimen, apply 
an appropriate tension as in 8.3 and secure it between 
the jaws of the other clamps. 

10.3 Operate the machine and carry the test to rupture 
and record the breaking load and elongation of the 
specimen. In case a fabric breaks in two or more stags 
record only the maximum load. 



NOTK — If the specimen slips in the jaws or breaks inside the jaws, 
the reading should be discarded. If the break takes place within 
5 mm from the edge of cither of the jaws and the value of the break 
is appreciably below, say 50 percent of the average value of all other 
breaks, it should be discarded If some yams in a specimen fail to 
break due to improper tensioning, the reading shall be discarded. In 
case Of rejection another specimen is to be tested in lieu thereof 

10.4 Open both the clamps and remove the broken 
specimen. Take a t>esh specimen and determine its 
breaking load and elongation as given in 10.2 and 10.3 
and repeat the test with the remaining test specimens. 

10.5 In a similar manner test weftway specimens. 

11 CALCULATIONS 

11.1 Calculate the mean breaking load separately for 
warpway and weftway test specimens as follows: 

n 
where 

/J = mean breaking load, 
L^ ^ SUIT! of the observed values of breaking load, and 
n ^ number of observations. 

11.2 Calculate the elongation at break separately for 
warpway and weftway test specimens and calculate the 
mean percentage elongation at as follows: 

7T E y. 100 

h ~ 

nx Gauge Length 

where 

^ - the mean elongation percent at break, 

^ -' observed values of elongation at break, and 

n ' number of observations. 

12 REPORT 

The report shall include the following information: 

a) Description of the material tested (width of 
tape if tested full width); 

b) Condition of test (conditioned at standard 
atmosphere or wet, or both); 

c) Type of test (grab, modified grab, ravel led-strip 
or cut-strip); 

d) Gauge length; 

e) Width of specimen; 

f) Number of the threads in the strip (warp or 
weft if less than 20 threads); and 

g) Dimensions of jaws. 
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DETERMINATION OF BURSTING STRENGTH AND BURSTING 
DISTENSION OF FABRICS: DIAPHRAGM METHOD 

(Sowrce 18 1966:1975) 

The test for tensile strength may be unsuitable for certain type of fabrics, such as knitted materials and lace, and for 
these textiles the measurement of bursting strength provides an alternative criterion of strength. The test may also 
be suitable for woven fabrics which are subjected to bursting pressures in use, for example, pump diaphragms and 
filter fabrics. In this test, the specimen breaks across the direction having the least breaking extension, but the 
bursting strength of the cloth cannot readily be calculated from its tensile strength in this direction since it is influenced 
by other aspects of the response of the fabric to biaxial stressing. 



1 SCOPE 

1.1 It prescribes a method for the determination of 
bursting strength and bursting distension of woven and 
knitted fabrics and felts. 

1.1.1 This method is applicable to all textile fabrics^ 
irrespective of their composition (that is, whether the 
fabric is made of cotton, wool, silk, jute or man-made 
fibres or a blend of two or more such fibres) and history 
(that is, the manufacturing processes involved and the 
finishing treatments). 

2 TERMINOLOGY 

For the purpose of this standard, the following definitions 
shall apply. 

2.1 Bursting Strength 

The maximum fluid pressure applied to a circular 
specimen in distending it to rupture. It is expressed in 
kilogram force per square centimetre (kgf/cm') or 
kilonewtons per square metre (kN/m-)- 



NOTE— IkN/m^ = 



kgi'/cm' 
102 



2.2 Bursting Distension 

The distension of a specimen at the bursting pressure. It 
is the maximum height in millimetres achieved at the 
time of bursting by the centre of the upper surftice of the 
specimen during the test. 

3 PRINCIPLE 

A specified area of the sample of fabric under test is 
clamped over an elastic diaphragm by means of a fiat 
annular clamping ring, and an increasing fluid pressure 
is applied to the underside of the diaphragm until the 



specimen bursts. The operating fluid may be either a 
liquid or a gas. 

4 SAMPLING 

4.1 Samples shall be selected so as to be representative 
of the lot. 

4.2 Samples drawn in accordance with the procedure 
laid down in the material specification or as agreed to 
between the buyer and the seller shall be taken as 
representative of the lot. 

5 TEST SPECIMENS 

5. 1 From the test sample, cut out at least 1 test specimens 
each 250 mm X 250 mm or 75 mm x 75 mm in size, by 
drawing one test specimen (see Note) from each of the 
pieces constituting the test sample; these shall constitute 
the test specimens. 

NOTi: — More ihan one test specimen may be cut out ot one or 
more sample pieces to make up for 10 test specimens. 

5.1.1 The system of clamping used generally permits 
tests to be applied without cuUing out specimens ( which 
may be resorted to, if desired). The sample of fabric 
available may sometimes be in one or more pieces but it 
should be possible to test it at 10 places. The 10 test 
areas shall be so distributed as to be representative of 
the sample and avoiding selvedges, creased or wrinkled 
places, and other such non-representative areas of the 
sample. 

CAUTION : No portion of the material that has 
previously been gripped in the specimen clamp shall be 
used for a sub.sequent test. 

6 ATMOSPHERIC CONDITIONS FOR CONDI- 
TIONING AND TESTING 

6.1 The conditioning and testing shall be carried out in 
standard atmosphere at 65 ± 2 percent relative humidity 
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and 27±2°C temperature (see also IS 6359:1971 
•Method for conditioning of textiles' given in 
Sections- 1/1). 

6.2 Prior to evaluation, the test specimens shall be 
conditioned to moisture equilibrium in the standard 
atmosphere (see Note). 

NOTE — For guidance purposes, it may be noted that the 
minimum time required to reach moisture equilibrium for the 
various types of textile materials having moisture regain less than 
5 nercent is about 6 hours while the same for those having 
moisture regain more than 5 percent is 24 hours 

7 APPARATUS 

7.1 For Test Diameter of 113 mm 

7. 1 . 1 The bursting strength tester shall have a flat base 
plate of diameter at least 140 mm, covered by a flat 
diaphragm of rubber or similar material (of thickness 
not more than 1 mm), A central hole in the base plate 
shall allow a controlled increase in fluid pressure to be 
applied to the underside of the diaphragm, so that the 
specimen bursts in 20^:3 seconds. The rate of flow of 
fluid through the hole in the base plate shall not vary 
more than >20 percent throughout the test. 

7. 1 .2 A clamping ring of internal diameter 1 1 3.00 i 0.05 
mm and of external diameter 140 mm (Min) shall be 
provided with a flat lower surface to hold the specimen 
firmly against the diaphragm at all points. 

7.1.3 The lower face of the clamping ring may be lined 
with a thin layer of cork or other compressible material 
suitable for the fabric under test; if the face is unlined, 
its inner edge (or inner periphery) shall have a radius of 
0.5mm. 



be at least 55 mm and the internal and external diameters 
of the clamping ring shall be 30.50 ± 0.05 mm and 
55 mm (Mn); respectively. 

8 PROCEDURE 

8.1 Place the test specimen or the area of the sample to 
be tested over the diaphragm so that it lies in a flat 
tensionless condition. Clamp it securely by means of 
the clamping ring. Increase the pressure smoothly so 
that the bursting strength of the fabric is reached 
in 20 ±3 seconds. 

8.1.1 Note the bursting strength and the bursting 
distension of the specimen. If the specimen bursts close 
to the edge of the clamping ring, record this fact and 
discard the reading, and carry out another test 
in lieu thereof. 

8. 1 .2 Repeat the test with other test specimens or at other 
places on the test sample, as the case may be, to have at 
least 10 acceptable measurements. 

8.2 Diaphragm Correction 

With the same rate of fluid flow as employed in the above 
test, distend the diaphragm, without the presence of a 
specimen, but with the clamping ring in position, and 
note the pressure required to distend it by an amount 
equal to the average distension of the specimens. The 
pressure is the 'diaphragm correction'. 

9 CALCULATION 

9. 1 Calculate the arithmetic mean of the measured values 
of bursting strength and from this subtract the diaphragm 
correction. 



7.1.4 Means shall be provided for applying the clamping 
ring with sufficient pressure to prevent the fabric 
specimen from slipping during the test. The specimen 
shall not be damaged by the action of the clamping ring. 

7.1 .5 Provision shall be made for indicating or recording 
the pressure under the diaphragm at any point in the range 
in which the machine is used to an accuracy of i 1 
percent. Means shall be provided for indicating or 
recording the bursting distension of the specimen to an 
accuracy of ±0.25 mm. 

7.2 For Test Diameter of 30.5 mm 

7.2.1 All conditions shall be the same as in 7.1.1 
to 7.1.5 except that the diameter of the base plate shall 



9.2 Express the arithmetic mean of the bursting 
distensions of the specimens selected for the calculation 
of bursting pressure to the nearest 2 percent. 

10 TEST REPORT 

The test report shall include the following information: 



a) 



b) 
c) 
d) 



Mean bursting strength in kilogram force per 

square centimetre or kilonewtons per square 

metre; 

Diaphragm correction; 

Mean bursting distension; and 

The type and capacity of the machine, the 

pressure range at which it was operated, and 

the test diameter of the specimen. 
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DETERMINATION OF TEAR RESISTANCE 
BY THE FALLING PENDULUM METHOD 

{Source : IS 6489:1993/1809290:1990) 



1 SCOPE 

It specifies a method for determining the force required 
to propagate a tear, through a specified distance and 
from a specified slit, cut in a test specimen of textile 
fabric, under specified conditions of loading. The test 
method is suitable for all types of woven fabric (treated 
and untreated). The method is not applicable to 
nonwovens or knitted fabrics. Two procedures are given 
for preparing test specimens. 

2 TERMINOLOGY 

For the purpose of this test method the following 
definition shall apply. 

2.1 Tear Resistance — The average force, in newtons, 
required to tear a test specimen over a specified length. 

3 PRINCIPLE 

A rectangular test specimen having a specified precui 
slit is subjected to a tearing force generated by the energy 
stored in pendulum-sector of specified dimensions. The 
energy expan4ed in tearing the specimen is used to 
determine the tear resistance of the specimen. 

4 APPARATUS 

4. 1 Elements of the Apparatus 

The apparatus essentially consists of a frame, mounted 
on rigid base, carrying a pendulum and pointer assembly. 
It shall also satisfy the details as given below with respect 
to various parts. 

4.1.1 Pendulum, preferably formed by a sector of a circle, 
suitably mounted, free to swing about a horizontal axis 
from bearings of very low frictional resistance. 

4.1.2 Augmenting mass, the apparatus shall have 
provision of augmenting masses that may be attached to 
the pendulum sector for ftirther increasing the working 
capacity of the apparatus. 

4.1 J Jaws, a pair of jaws each 16 mm ± 0.5 mm deep 
and 37 mm ±0.5 mm wide, one stationary jaw, fixed 



with respect to the base, and the other movable jaw, fixed 
with resl>ect to the pendulum. When the pendulum is in 
the initial position, ready for the test, the jaws shall be 
separated by a distance of 2.8 mm ±0.4 mm and so 
aligned that the test sample when clamped lied in a plane 
perpendicular to the plane of oscillation of the pendulum 
sector with the edges of the jaws gripping the test 
specimen in a horizontal line, a perpendicular to which 
through the axis of suspension of the pendulum sector 
is 1 04 mm 1 1 mm long. The angle made by this 
imaginary line and the vertical shall be 27.5 ± 5°. 

4.1.4 Pendulum-sector release mechanism, for holding 
the pendulum-sector in a raised position, and for 
releasing it without imparting shock. 

4.1.5 Pointer and pointer-stop, for the registering the 
maximum arc through which the pendulum-sector 
swings when released. The pointer is mounted on the 
same axis as the pendulum-sector, there being constant 
friction just sufficient to stop the pointer at the highest 
point reached by the swing of the pendulum-sector. The 
adjustable pointer-stop provides a means for setting the 
zero of the apparatus. 

4.1.6 Levelling screws, for levelling the apparatus. 

4.1.7 Cutting die (specimen size), h'd\\ng essQUtiMy 
the shape and dimensions shown in figure 1. The die is 
used to cut out the basic rectangular test specimen that 
is 1 00 mm ± 2 mm long and 63. mm ± 1 mm wide, plus 
an additional 8 mm of fabric at the top edge of the 
specimen to ensure that the last portion of the fabric is 
tom (not ravelled) and 4 mm of fabric at the bottom edge 
as an aid to centring it in the jaws. 

4.1.8 Means of making a slit, of 20 mm ±0.5 mm in the 
centre of the bottom edge of the specimen to initiate the 
tear. The slit may be cut by the cutting die (5.1.7) or, 
alternatively, the initial cut may be made by a knife (that 
is mounted on the apparatus) when the specimen is 
in place. 

4.2 Capacity and Accuracy 

The apparatus shall be of suitable capacity so that the 
tearing occurs between 20 per6ent and 80 percent of the 
full-scale force It shall also meet the following 
requirements: 
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Scale error 


< 


1% 


Zero error 


< 


0.5% of full scale load 


Zero stability 


< 


l%offull scale load 


Pointer friction 


< 


3 and > 2 scale divisions 


Pendulum friction 


> 


35 oscilations 



4.3 Adjustment and Maintenance 

The apparatus shall be maintained properly and adjusted 
regularly in accordance with the instructions of the 
manufacturer. A brief description of adjustment and 
maintenance of an apparatus functioning on the above 
principle is given in Annex A. 

5 PREPARATION OF TEST SPECIMENS 

5.1 Sampling 

The test sample shall be taken from a laboratory bulk 
sample that is representative of the lot to be tested. The 
test sample shall not be cut within 2 m of the ends of a 
piece nor closer than 50 mm to a selvedge. 

The critical dimensions of the test specimen are the 
distance of 43 mm ± 0.5 mm that is to be torn during the 
test, and the distance above the clamp of the end of the 
pre-cut slit of 4.0 mm ± 0.5 mm. 

For method A, cut specimens as shown in Fig. 1 . For 
method B, cut specimens 100 mm ±2 mm by 
63 mm ± I mm. 
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Fig. 1 Cutting Die 

NOTE — For some apparatus the appropriate dimensions vary, 
particularly in the width of the test specimen. If specimens with 
widths other than those specified are used, this shall be stated m 
the test report. 



5.2 Test Specimens 

One set of not less than five specimens shall be cut for 
each direction to be tested, using the cutting die (4.1.7). 
The set for the warp tear tests (that is tearing across the 
warp threads) shall have the shorter dimension parallel 
to the weft threads, and the set for weft tear tests 
(thaf is tearing across the weft threads) shall have the 
shorter dimension parallel to the warp threads. Each set 
of specimens shall be cut from the sample in such a 
manner that no two specimens in the set include the same 
threads. In preparing the specimens, care shall be taken 
to align the threads running in the short direction parallel 
to the die so that when the slit is cut, the subsequent tear 
will take place between these threads and not across them. 
This precaution is most important when testing bowed 
fabrics. 

6 ATMOSPHERE FOR CONDITIONING AND 
TESTING 

The specimens shall be conditioned to moisture 
equilibrium and testing shall be conducted standard 
atmospheres at 65 ±2 percent relative humidity and 
27 ± 2°C temperature {see Section B- 1 /I ). 

7 PROCEDURE 

7.1 Preparation of Apparatus 

7.1.1 Before testing, level the apparatus with the 
leveHing screws (4.1.6) and check both the equilibrium 
position of the pendulum-sector and zero reading. 

7.1 .2 Select the capacity of the apparatus (4.2) according 
to the fabric under test, so that the specimens tear 
between 20 percent and 80 percent of the full-scale value. 
Carry out a preliminary test, if necessary, to determine 
the appropriate range. 

7.2 Test Procedure for Method A 

7.2.1 Raise the pendulum-sector (4.1.1) to the starting 
position. Secure it by the pendulum-sector release 
mechanism (4.1.4) and set the pointer against its stop 
(4.1.5). 

7.2.2 Clamp a specimen securely in the jaws (4.1.3) so 
that it is centred with the botton edge set against the stops 
and the upper edge parallel to the top of the jaws. Close 
the jaws by tightening the setting screws, using 
approximately the same tension on both, where 
applicable operate the knife (4.1.8) to make the initial 



108 



PART 2, SECTION 8-3/8 



SP 15 (Part 2): 2000 



slit in the lower edge of the specimen. The specimen 
shall lie free with its upper edge directed towards the 
pendulum-sector so as to ensure a shearing action. 

7.2.3 Depress the pendulum-sector release mechanism 
as far as it will go and hold it down until tearing is 
completed (This is particularly important in order to 
prevent the pendulum stop from interfering with the 
initial swing of the pendulum-sector). Catch the 
pendulum-sector by hand on the reUim swing without 
disturbing the position of the pointer. 

7.2.4 Record the position of the pointer as indicated 
by the nearest whole scale division for the capacity 
used. 

7.2.5 Repeat operations 7.2.1 to 7.2.4 on the remaining 
test specimens. 

7.2.6 Discard readings obtained when the specimen slips 
in the jaws or where tearing deviates beyond the base of 
the slit in such a way that the tear is not completed in 
the notch at the top of the specimen. 

7.3 Test Procedure for Method B 

Carry out the procedure generally as described 
in 7.2 but, after mounting the specimen on the apparatus, 
make a slit using the means provided (4.1.8). 



8 EXPRESSION OF RESULTS 

8.1 Record the Tearing Force in Newtons 

NOTE — Depending on the type of apparatus used, this may mean 
multiplying ihc scale reading obtained by an appropriate factor 
as specified by the manufacturer of the test apparatus. 

8.2 Calculate and record the average force, in newtons, 
required to tear the test specimens across: 

- the warp threads; and 

- the weft threads. 

8.3 If required, calculate the coefficients of variation of 
the resuhs. 

9 TEST REPORT 

The test report shall niclude the following: 

a) that the test was conducted in accordance with 
the method A or B; 
the type of material tested; 

the number of readings in both warp and weft 
directions; 

the individual values and the average tearing 
force, in newtons, for each direction of tear and, 
if required, tlie coefficient of variation for each 
direction of tear; and 

the number of tests rejected because of 
crosswise tearing or for other reasons. 



b) 
c) 

d) 



e) 
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ANNEX A 

{Clause 4.3) 

ADJUSTMENT AND MAINTENANCE OF THE APPARATUS 



A-1 GENERAL 

Follow the procedure described in A-2 to A-6 for each 
of the pendulum/additionaUmass combinations used. 

A-2 INSPECTION 

Check the following items and make any necessary 
adjustments: 

a) check that the pendulum shaft (4.1.1) is not bent; 

b) check that the distance between clamps (4.1.3) 
is 2.8 mm ± 0.4 mm and that, when the pendulum 
is in its initial position, the clamps are aligned; 

c) check that the knife (4.1.8) fitting is secure, and 
that cutting edge is sharp and undamaged (the 
blade should be situated midway between, and 
at right angles to the top of the clamps); and 

d) ensure that the pointer (4. 1 .5) is undamaged and 
is rigidly attached to the sleeve. 

A-3 LEVELLING 

A-3.1 Mount the apparatus on a rigid bench; if possible, 
firmly attach it to the bench. 

A-3.2 With the pendulum clamp closed, adjust the 
apparatus with the help of the levelling screws (4.1.6) 
so that the pendulum hangs vertically and the index 
marks on the pendulum and base coincide. With the 



stop (4.1.5) depressed, displace the pendulum slightly 
and, after it comes to rest, check that the index marks 
still coincide. 

A-4 ZERO ADJUSTMENT 

After levelling, operate the apparatus several times with 
the clamps empty and closed to ascertain whether the 
pointer registers zero. If zero is not registered, move the 
adjustable pointer stop. 

A-5 PENDULUM FRICTION 

A-5.1 Make a reference mark on the stop mechanism 
(4.1.4) 25 mm to the right of the edge of the pendulum 
catch. Raise the sector to its initial position and set the 
pointer so that it does not meet the pointer stop when the 
apparatus is in operation. 

A-5.2 When the sector is released and the pendulum 
stop held down, the sector should make at least 
35 complete oscillations before the edge of the sector 
which engages with the catch no longer passes to the 
left of the reference mark. Otherwise, clean, oil or adjust 
the bearing. 

A-6 TEARING LENGTH 

The tearing length shall be 43.0 mm ± 0.5 mm. If this is 
not the case, adjust the dimensions of the guilotine or 
template used. 
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DETERMINATION OF SEAM STRENGTH OF JUTE FABRICS 
INCLUDING THEIR LAMINATES 

{Source: 18 9030:1979) 

The performance of made-up items such as bags and tents of jute fabrics and their laminates depends on the seam 
strength which is affected by the type of seam, sewing threads, etc, used for giving them the intended shape. 

This method of test is suitable for determining the behaviour of seams under stress. It does not give details of 
sewing conditions which should be agreed to between the concerned parties or specified in the relevant specifiation 
for made-up finished materials. In case it is intended to compare the seam breaking load values with the fabric 
breaking load values, it would be advisable to use the same size of the test specimens in both the cases. 



1 SCOPE 

1.1 It prescribes a method for determination of seam 
breaking strength of seams when the load is applied 
perpendicularly to the seam using strip method and grab 
method. 

1.2 The sewn seams may be obtained from the previously 
sewn articles, such as bags, tents, etc, or may be prepared 
from fabric samples. This method is applicable to scams 
in straight line only and not to curved seams. 

2 PRINCIPLE 

A rectangular test specimen is prepared with the scam at 
the middle of the specimen. The specimen is gripped 
between the two jaws and a longitudinal force 
perpendicular to the seam is applied till the specimen 
breaks. The maximum breaking load of the test 
specimen is recorded. 

3 SAMPLING 

The sampled from the previously prepared articles shall 
be so drawn as to be representative of the lot. Samples 
drawn in accordance with the procedure laid down in 
the specifiation of the material shall be taken as 
representative of the lot. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

Prior to test, the specimens shall be conditioned lo 
moisture equilibrium in the standard atmosphere of 65 ± 2 
percent relative humidity and 27 ± 2X temperature from 
dry side as laid down in IS 6359jl971 ^Method for 
conditioning of textiles' given in Section 3-1/1 and the 
test shall be carried out in the standard atmosphere. 



5 PREPARATION OF TEST SPECIMENS 

5.1 From each sample cut test specimens with the 
length across the seam and the width parallel to the 
seam. The size of the specimen shall be as given in 
Table I when read with Fig. I for strip method and 
Fig. 2 for grab method. The seam shall be at the middle 
of the specimen. 

NO 11: — In case of labrics where Ihc seams arc to be prepared 
for icsting, the concerned parlies should agree to the conditions 
of sewing t>efore testing. 

5. 1. 1 In case of ravelled strip, care shall be taken that 
wherever possible no thread perpendicular to the seam 
is cut in the final width of the specimen. 

5.1.2 In the case of grab method, draw a line 
perpendicular to the seam at 37 mm away from one edge 
of the specimen as shown in Fig. 2. 

5.2 In case the seams are in both warp and weft 
directions of the fabric separate specimens shall be 
prepared and marked with ' W for warp and 'P for weft, 
for identification purposes. 

Table I Size of Test Specimens and Jaw Faces 

{Clauses 5 A, 6.] and Fi^s. 1 and!) 
Ail dimensions in millimetres. 



Tvpeof 
Icsl 


Size of Test Specimen 
Un(((h(A///t)xWidrh 


Size of 
Jnw Faces 


Gauge 
Ungth 


(I) 


(2) 


(3) 


(4) 


Strip test* 


350 - 100 


100x25 or more 


200 


Grab test 


150 X 100 


25 ' 25 or more 
* 50 mm 


75 


♦ Effective width after ravelling/cutting 
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6 TESTING MACHINE 

6.1 A tensile testing machine provided with the 
following arrangements shall be used: 

a) Two clamps, each of which shall: 

1 ) consist of two metallic jaws (see Table 1 ) 
and each jaw face shall be in line both with 
respect to its mate in the same clamp and 
to the corresponding jaws of the other 
clamp; and 

2) be provided with a mechanical device 
so constructed that through its means a 
specimen can be secured firmly between 
the jaws of the clamps so that it does 
not slip during the test. Also, the edge 
of the surface of each jaw shall be such 
that it would not cut or damage the 
specimen during testing. 

NOTE — 'lTic faces of the jaws are generally flat, engraved or 
corrugated. To avoid the chances of slippage or damage to the 
specimen, packing materials like paper, felt, leather, plastic or rubber 
sheet may be used. 



SCAM- 




FlG. 



All dimensions in millimetres. 

1 Shape and Dimensions of Test Specimens 
(Strip Method) 



b) Means for adjusting the distance between the 
clamps. 

c) Means for driving by power one of the pair of 
clamps at a specified constant-rate-of-travcrse, 
loading or elongation, as the case may be, 
so that the test specimen breaks in 20 
seconds i 10 seconds. 

NOTl: — If the arrangement for breaking the specimen within 
20 seconds ±10 seconds is not there, the test shall be carried 
out at a constant-rate-of-travcrse machine (which is very 
popular and widely used in India) at the rate of 300 mm ± 15 
mm/min. In case of jute fabrics, the rate-of-traverse shall be 
300 mm -fc 15 mm /min for grab test and 460 mm ± 15 mm/ 
min for ravcllcd-strip and cut-strip method of test. 

d) A scale or dial or autographic recording chart 
graduated so as to give load in newtons/ 
kilograms. 

6.1.1 The load range of the machine shall be such that 
all the observed values would lie between 10 and 
90 percent of the full-scale load. The permissible error 
in the machine at any point in this range shall not 
exceed :i:l percent. 

6.2 A pair of scissors or a sharp blade, measuring scale, 
stop watch, etc. 



-37 






■100 mm FINAL 
WIDTH 



„/ 



^SEAM 



ISO 



All dimensions in millimetres. 

Fig. 2 Shape and Dimensions of Test Specimens 
(Grab Method) 
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7 PROCEDURE 

7.1 Set the clamps of the testing machine so that the 
distance between them is 200 mm for strip method 
and 75 mm for grab method. Take a test specimen 
and insert it in the clamps of the testing machine so 
that its longer side is parallel to the direction of 
application of load with approximately the same 
length of the fabric extending beyond the jaws of at 
each end and the seam in the middle of the two 
clamps. In the case of grab method the line drawn 
along the length of the specimen (5.1) must coincide 
with the left hand side of the 25 mtn wide jaws. Secure 
the test specimen between the jaws of one of the 
clamps. Through the free end of the specmicn, apply 
a tension of about one percent of the expected breaking 
load, and secure it between the jaws of the other 
clamp. 

7.2 Operate the machine and carry the test to rupture 
and record the breaking load of the specimen Also 
record whether the seam rupture is caused by (a) fabric 
yarn breakage, (b) sewing thread breakage, (c) fabric 
yarn slippage, or (d) a combination of two or more ol 
these reasons. 

NOTf — irthc specimen slips in the jaws hi:aks in tlic i.iws 
or lircaks within 5 mm Irom \\k ediic i>t the laws the results 
shall be discarded but recorded and anoihei specimen tested 
/// lieu thereof 



7.3 Open both the clamps and remove the broken 
specimen. Take a fresh specimen and determine its 
breaking load as given in 7.1 and 7.2 and repeat the test 
with the remaining test specimens. The number of test 
specimens shall be according to the material specifiation. 

8 CALCULATIONS 

Calculate the mean breaking load, in newtons/kilograms, 
of all the test specimens excluding rejections separately 
for warpway and weftway. 

9 RKPORT 

The report shall include the following information: 

a) Description of the material tested; 

b) Number of specimens tested; 

c) Number of specimens breaking due to: 

1 ) fabric yarn breakage; 

2) sewing thread breakage; 

3) fabric >arn slippage; 

4) sewing yarn slippage; or 

5) combination of two or more of the above. 

d) Number of tests rejected, 

c) Mean breaking load of seam; 

I \ pe of test (cut strip, revelled strip or grab); 

g) Type of stitch (if applicable);and 

h) r\pe of machine used. 



PART 2, SECTION B-3/9 



113 



SP 15 (Part 2): 2000 

DETERMINATION OF RECOVERY FROM CREASING OF TEXTILE 
FABRICS BY MEASURING THE ANGLE OF RECOVERY 

(Source : IS 46HI:19S\) 

The ability of a fabric to retain pressed-in creases and to recover from creasing is an important property, especially 
in case of apparel fabrics. The need for standardizing a method for evaluating crease recovery of different fabrics 
has been increasingly felt with the introduction of crease resistant fabrics. When creasing force is removed from the 
creased fabric, it tends to recover and the creases in the fabric start diminishing at varying rates. The magnitude of 
the crease recovery angle as measured according to this standard is taken as an indication of the ability of a fabric to 
recover from creasing. 



I SCOPE 



5 PREPARATION OF TEST SPECIMENS 



LI It prescribes a method for determination of crease 
recovery of fabrics by detennining the angle of recovery 
after the removal of creasing force. The method is 
especially intended for apparel fabrics. 

1.2 This method is not very suitable for weft knitted 
fabrics as well as limp or very thick fabrics, or fabrics 
having tendency to curl, since these factors influence 
the test results to an unacceptable degree. 

2 PRINCIPLE 

A crease-free rectangular specimen of prescribed 
dimensions is folded in half so that the two limbs of the 
strip touch each other face to face, under a specified load 
and maintained in the state for a specified period. After 
the creasing load is removed, the specimen is allowed to 
recover for a specified time. At the end of recovery 
period the angle of recovery is measured. 

3 TERMINOLOGY 

For the purpose of this standard, 'Crease Recovery Angle' 
shall mean the angle formed between the two limbs of a 
strip of fabric previously folded to form a single crease 
under prescribed conditions, at a specified time after 
removal of creasing load. 

4 SAMPLING 

4.1 Lot 

The quantity of fabric purported to be of one definite 
composition, construction and quality delivered to one 
buyer against one despatch note. 

4.2 Sample drawn in compliance with the specification 
for the material shall be held to be representative of 
the lot. 



5.1 Cut warpway ( W^p) and weftway (IVx) test specimens 
of 1 5 mm X 40 mm size (see 9.4) with the help of sharp 
pair of scissors or blade with their longer side parallel to 
warp and weft threads respectively. The specimens shall 
be staggered in such a way that no two warpway 
specimens contain the same set of weft yarns. The 
specimens shall not be taken from creased, wrinkled, 
bent or other deformed parts of the sample and also not 
from within 50 mm from the selvedges. One possible 
layout of cutting warp way and weftway test specimens 
from one test sample is given in Fig. 1 . 

NOTl* — Warpway test specimens (that is, with longer side 
parallel to warp threads) are used for measuring angle of crease 
recovery across warp threads and similarly weftway test 
specimens arc used for measuring angle of crease recovery across 
weft threads. 



- H 50 



-FULL mOJH' 



AO- 



M. 



M. 



Wt I 



K15 
Wp 
Wp 



40 

T 



Wp 



50- 



H^ •* Warp test specimens 
W^ « Weft test specimens 

All dimensions in millimetres. 
Fig. 1 LAYOirr of Test Specimens 
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5.2 In case of warp knitted and non-woven fabrics, the 
direction parallel to wales (knitted fabrics) and the 
direction marked ' length ' (non-woven fabrics) shall be 
treated as warp direction and the direction parallel to 
courses (knitted fabrics) and direction perpendicular to 
length' (non-woven fabrics) shall be treated as weft 
direction and the specimens prepared in the same way 
as in 5.1 for woven fabrics. 

5.3 Number of Specimens 

Not fewer than 20 specimens-10 warpway and 
10 weftway among which 5 specimens each face to face 
and back to back respectively across both warp and weft 
are to be taken for testing. 

5.4 Wet Specimens 

In case it is desired to test the specimens in wet state, 
take the specimens and dip in a solution containing 
0. 1 percent (a«/v) detergent for one minute. Remove the 
specimens with the help of a forceps and put them on 
the layers of a good absorbent cloth. Soak the excess 
water by blotting with blotting paper and applying a 
load of 500 g for a minute and then test. 

6 CONDITIONING OF TEST SPECIMENS 

Prior to test, the specimens shall be conditioned to 
moisture equilibrium from dry side in a standard 
atmosphere- of 65 i 2 percent relative humidity and 
27i2X temperature (see also IS 6359:1971 given in 
Sections- 1/1). 



Noirs 

1 When ihc test specimen has been left in standard 
atmosphere for at least 24 hours is such a way as to expose 
as tar as possible all portions of the specimens, to the 
atmosphere. ihc> shall be deemed to have been conditioned 
satisfacloriK. 

2 It IS preferable lo store newly finished fabrics for about a 
week before conditioning 

7 ATMOSPHERIC CONDITIONS FOR TESTING 

The test shall be carried in the standard atmosphere 
(seebA). 

8 APPARATUS 

8. 1 Crease Recovery Tester 

The instrument shall consist of the following essential 
parts: 

a) A (Ircular Scale in the vertical plane, 
graduated in degrees along its periphery and 
capable of being read to an accuracy of ±0.5° 
without parallax error. 



b) 



Specimen damp to hold one limb of the 
specitnen in such a way that the fold like in a 
horizontal line on the axis of the circular scale, 
while the distance between the edge of the grip 
and the axis shall be about 2 trim. The clamp 
shall be rotatable so as to adjust the free limb 
of the specimen in the vertical or horizontal 
position, depending upon the type of 
instruments used. 

c) Means for levelling the apparatus. 



CLAMP 



2mm 

AXIS 
SPECIMEN 
VERTICAL POINTER 



lOAO 




VERTICAL 
GUIDE 



TEST SPECIMEN 



Fig. 2 iNsrRUMENi for Measuring 
Tire Crease Recovery ANCiLt 



ViCi. 3 Apparatus for Lgading Te.st Spiximln 
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Norr: — An outline of the principal parls of a crease 
recovery tester working on the above principle is given 
in rig. 2. 

8.2 Loading Arrangement 

It shall be capable of applying a load of 1 kg uniformly 
over 15 mm x 15 mm area of the folded specimen, 
i he arrangements for applying and removing the load 
shall be such that these operations could be done 
expeditiously. 

NOIf; —An outline of the simply loading device is given in 
l-ig. 3. 

8.3 Auxiliary Devices 

Stop watch tweezers with broad spade shaped jaws. 
9 PROCEDURE 

9. 1 Level the testing equipment with the help of levelling 
screws and spirit level. The testing equipment shall be 
screened from draughts, operator's breath and excessive 
heat radiation from lighting appliances. 

9.2 Loading 

Fold the specimen end to end in half with its edges 
gripped in one line with the help of tweezers no more 
than 5 mm from the ends {see Fig.4) Place the folded 
specimens on the plate of the loading device and apply 
load gently without delay. Remove the load after 5 
minutes. The removal of load shall be completed within 
0.5 second. 



9.3 Measurementof Recovery Angle 

After the load is removed, transfer the specimen directly 
to the clamp of the instrument or place it on edge on a 
smooth horizontal surface. For mounting the specimen 
in the clamp, hold one limb of the specimen in the 
tweezers and place the other limb in the clamp of the 
instrument in such a manner as to cause as little 
disturbance to the angle as posible. If the specimen 
stands on edge, the mounting of the specimen in the 
clamp shall be done so that it remains in the clamp at 
least for I minute before the angle is measured. 

9.3.1 While the specimen is in the clamp, continue 
adjusting the clamp in such a way that the suspended 
limb of the specimen is always in a vertical position or 
horizontal position depending upon the type of 
instrument used. Take the reading of the crease recovery 
angle after 5 minutes from the removal of the load. 

NOTH — If the free limb is not Hat, the vertical plane through its 
centre and the axis of the circular scale ( dial ) shall be taken as basis 
for the a-ading of the crease recovery angle. 

9.4 Measure the angle of recovery for all the warpway 
(^p) and weft-way (Wi) specimens folded face to face 
and back to back in the same way. Test at least 
1 warpway and 1 weftway test specimens for the test. 

10 EVALUATION OF RESULTS 

Calculate the mean value of crease recovery angle to 
the nearest degree by taking in each instance the test 
result of 5 specimens, face to face and back to back 
respectively, across both warp and weft. 

1 1 REPORT 




TWEEZERS SPECIMEN 



/ZZZZZZ 



\ZZZZZ22^^ 




5mm 

Fici. 4 Folding of Specimkn 



The report shall include the following information: 

Name of the instrument used; 
The type of fabric tested; 
State of specimen (wet or dry); 
Number of tests performed; 
Mean value of crease recovery angle : 

1) Across warp (H^p); 

2) Across weft (1^,); and 

3) Warp and weft total. 

If required, standard deviation and confidence 
interval for each case. 



a) 
b) 
c) 
d) 
e) 







9.2.1 Half the number of test specimens (both in case 
of warpway and weftway test specimens) shall be folded 
face to face and the other halfback to back. 



NOTE — If the difference between two readings of facc-to-face 
and back-to-back specimens is more than 10°, then the results 
for face-to-facc and back to back specimens shall be reported 
separately. 
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DETERMINATION OF 
PILLING RESISTANCE OF FABRICS 

{Source: 18 10971:1984) 

Fabrics made from certain fibres and fibre blends may develop during the course of wear turts of entangled fibres, 
attached to the surface of the cloth and looking like small pills. Although a number of methods have been developed 
for determining the pilling properties of fabrics, it is difficult to simulate the wear conditions by any single machine. 
Testing of this characteristic is important especially for fabrics meant tbr gannents like sweaters, shirts, blouses, 
lingeries, trousers, suits and skirts. 



1 SCOPE 

It prescribes a method for determination of pilling 
resistance of fabrics by tumble type pilling tester. This 
method may not be suitable for fabrics containing fancy 
yarn like slub yam, gimp yam and fleece yarn. 

2 PRINCIPLE 

The fabric samples are mounted on rubber tubes and 
put in a cubical box revolving at a known speed for a 
fixed time. The samples arc then removed and compared 
against standards. 

3 SAMPLING 

The samples for test shall be drawn as laid down in the 
material specification or as agreed to between the buyer 
and the seller. The siunples drawn shall be representative 
of the lot. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 Prior to evaluation the samples shall be 
conditioned to moisture equilibrium in the standard 
atmosphere at 65 ±2 percent relative humidity and a 
temperature of 27"i2°C as laid down in IS 6359: 1971 
^Method for conditioning oftextiles' given in Section 
B- 1 /I. The test shall also be carried out in the standard 
atmosphere. 

5 APPARATUS 

5.1 Tumble Pilling Tester 

Having cubical boxes of 225 mm internal side lengl!^ 
The inner walls of the boxes shall be lined with 3 mm 
thick cork lining. The mass/cm^ of the cork lining shall 
be 0.085 g. The boxes shall be capable of rotating at a 
constant speed of 60 rev/min about a horizontal axis 
passing through the centres of two opposite faces. The 



tester shall be provided with arrangements for stopping 
it after prc-detemiined number of revolutions. 

NOTl — I he cork lining shall he replaced only vNhen it appears 
to be severeh \Norn out or soiled 

5.2 Template for Cutting Specimens See Fig, I . 



500 



J—.: 



# 



-*-|-ii- -uu. 'i. _^-Jl 






MATERIAL :eRASS 

All dimensions in millimetres 
Fig. 1 IiMiMAirioR lisi Sppcimlns 

5.3 Rubber Tubes 

Oi' 150 mm length, 32 mm outer diameter and 3.2 mm 
wall thickness, having Shore A hardness of 55 to 60 
degrees. 

5.4 Specimens Mounting Accessories 

Comprising jig, metal cylinder, etc, as shown in Fig. 3. 

5.5 Photographic Rating Standards 

A set of 5 photographs, 1 10 mm ^ 95 mm in size, 
numbered as I to 5 showing varying degrees of pilling 
from 'very severe pilling\ to 'no pillmg\ as given in 
Annex A. 

6 PREPARATION OF TEST SPECIMENS 

6.1 Place the fabric facing downwards on a plain 
surface and on it place the template (se^ Fig.l) with 
its longer edges along the weft direction. Draw lines 
with the help of a pencil around the edges and in the 
slits of the template. Then cut the fabric along the outer 
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lines so that a sample measuring 125 mm x 500 mm is 
obtained. 

6,2 Fold the sample with the face inwards until the 
longer edges touch each other and sew exactly along 
the inner pencil lines {see Fig. 2). 

N(yrf: _,Xhis ensures that aU specimens of one type of fabric 
have the same tension when finally mounted upon rubber tubes 

ALIGNED COCeS 

PENCIL LINE FOR SEWING 

FAeRIC BACK 




Fig. 2 SpFxiMtN During Prkparaiion 

6.3 Cut from the sewn sample 4 specimens along the 
length, each 125 mm long. Turn the specimens inside 
out so that the face side of the fabric is outside. 

7 MOUNTING OF TEST SPECIMENS 

7.1 Take a rubber tube (5.3) and the specimen mounting 
accessories (5.4), Place the rubber tube over the rods 
(see Fig. 3A) of the jig. Pull the tube around rod B 
{see Fig. 3B) and push the hollow metal cylinder with a 
tapered end plug {see Fig. 3C) over the folded rubber 
tube {see Fig. 3D). Push the fabric specimen over the 
metal cylinder (.vc'c^ Fig. 3E) and then withdraw the 
cylinder with a turning motion leaving the collapsed 
rubber tube surrounded by the test specimen {see Fig. 
3F). Withdraw the rubber tube from the jig and allow it 
to recover to its original circular configuration with the 
fabric specimen wrapped around it under even tension 
{see Fig. 30). 

NOTE — To prevent fraying of cut ends of the specimen, cover 
the cut ends with adhesive transparent tape ( 1 2 mn» wide), wound 
n^und the lube, overlapping the fabric on each end by about 
6 mm 



7.2 Prepare at least 4 such test specimens. 

8 PROCEDURE 

8.1 Clean the boxes thoroughly. Place four mounted 
test specimens in each box and close the boxes. Set the 
machine for 18 000 revolutions. Start the machine and 
let it run till it automatically stops. 

8.2 Take out the specimens and compare them with the 
photographic rating standards. 

9 EVALUATION 

Evaluate the test specimens against the photographic 
rating standards given in Annex A in a well-lighted 
place avoiding glare and report the ratings separately 
for each specimen. 

NOTE — Photographic rating standards show the following 
extents of pillings 

Rating 1 Very severe pilling 

Rating 2 Severe pilling 

Rating 3 Moderate pilling 

Rating 4 Slight pilling 

Rating 5 No pilling 

In each case the specimen may or may not also become 
hairy, but any hairiness of the fabric is not, however, 
taken into account in the assessment. If the fabric 
becomes hairy, the letter H be added after the numerical 
value of its rating, such as 1 H or 2 H. Provision may 
also be made for rating the specimens as 1-2, 2-3, etc, 
according as the rating falls between 1 and 2, 2 and 3, 
etc. 

10 REPORT 

The report shall include the following information: 

a) Type of fabric, 

b) Number of specimens tested, and 

c) Rating of each specimen. 
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3B Rubbtr Tube 

PuKed Round Rod B 



3C Metal Cylinder With Solid Metal 
End Plug 



-METAL CYLINDER 
-RUBBER TUBE 




30 Metal Cylinder 
Placed Over 
Rubber Tube 



r-SPE 



SPECIMEN 

METAL CYLINDER 
RUBBER TUBE 




3E Specinr^en Orawn 
Over The Metal 
Cylinder 



-SPECIMEN 

-RUBBER TUBE 




3F Metal Cylinder 
Withdrawn, Leaving 
Specimen Outside 
Folded Rubber Tube 



-SPECIMEN 

-RUBBER TUBE 




36 Mounted Speclnr^en After 
Withdrawal Fronr» J(g 



AJ) dimcnsjuns in milJimetres 
Fig. 3 Specimen Mounting Procedure 
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ANNEX A 
{Clauses 5.5, %.2and9A) 

PHOTOGRAPHIC RATING STANDARDS FOR PILLING 




Rating I Vkry Severk PriLiNC 




Rating 2 Severe Pilling 
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Rating 3 Moderate Pilling 




Rating 4 Slight Pilling 
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Rating 5 No Filling 
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DETERMINATION OF 
AIR PERMEABILITY OF FABRICS 

OSowrcc: IS 11056:1984) 

Air permeability is an important feature for fabrics used for special technical purposes such as filter cloths, felts, 
impregnated fabrics, membranes, parachutes, packing materials, etc. Air permeability may also be used for clothing 
fabric to indicate their breathability. 



1 SCOPE 

It prescribes a method for measuring the permeability of 
fabrics to air and is applicable to industrial fabrics that 
are permeable to air. However, the method is not suitable 
for parachute fabrics. 

2 PRINCIPLE 

The method is based on the measurement of the rate of 
flow of air through a given area of fabric by a given 
pressure drop across the fabric. 

3 TERMINOLOGY 

For the purpose of this standard, air permeability shall 
mean the volume (cm^ of air passing through 1 cm^ of 
fabric per second at a pressure difference of I cm head of 
water. 

4 SAMPLING 

Samples drawn in accordance with the procedure laid 
down in material specification for the fabric or as agreced 
to between the parties concerned shall be held to be 
representative of the lot. 

5 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

Prior to test, the samples shall be conditioned to moisture 
equilibrium in the standard atmosphere of 65 i-2 percent 
relative humidity and 27 ± 2°C temperature from dry side 
as laid down in IS 6359:1971 (see Section B-1/1). The 
test shall be carried out in the standard atmosphere. 

6 APPARATUS 

6.1 The apparatus shall consist of the following 
arrangements: 

a) Means for drawing or forcing air through the 
fabric of known area. 



b) Circular orifice of definite known area. 

c) Provision to hold the fabric so that there is no 
peripheral leakage of air. 

d) Means for adjusting the pressure drop across 
the fabric to a known amount. 

e) Means for measuring the rate of flow of air 
through the fabric. 

f) Means for checking the calibration of air flow 
meter (see Annex A). 

6.1.1 It is desirable that the apparatus shall be capable 
of testing large pieces of fabrics without cutting. 

7 PROCEDURE 

7.1 Take the conditioned specimen and mount a portion 
between the clamp and circular orifice with sufficient 
tension to eliminate wrinkles, if any, taking care to see 
that the fabric is not distorted in its own plane. 

7.2 Start the suction fan or other means to force the air 
through the fabric and adjust the rate of flow of air till 
pressure drop of one centimetre water head across the 
fabric is indicated. 

7.3 Note the rate of flow of air in cm Vs. 

7.4 Repeat the test at other difterent places. In all, at 
lea.st 10 tests shall be carried out. 

8 CALCULATION 

Calculate the rate of flow of air per cm^ of fabric in 
cmVs by the following formula: 



/? = 



where 



R = rate of flow of air/cm^ of fabric in cm Vs, 
r = mean rateof flowofair incmVs, and 
A = area cm^ of fabric under test in cm^ 
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9 REPORT 

The report shall include the following information: 
a) Type of fabric tested; 



b) Name of the instrument used; 

c) Number of tests recommended; 

d) Average air permeability value (cmVcmVs); and 

e) C. V. percent. 



ANNEX A 

[Clause 6A (f)] 
CALIBRATION OF AIR FLOW INSTRUMENTS 



A-1 GENERAL 

A- 1 . 1 Air flow instruments are very sensitive instruments 
and therefore require delicate and careful handling to 
avoid malfunctioning. Malfunctioning of the instruments 
can be caused by air leakage, physical damage to the 
nozzle or test plate, womout condition of the gasket or 
over flow of liquid in the manometer, etc. 

V2 CALIBRATION 



A-2.1 DifTerent instruments are provided with different 
means and acessories for the calibration and checking 
of the air flow instruments, like steel plates with holes to 
give pre-determined air flow values, capillary resistances 
having pre-determined air flow values to be used in 
conjunction with roto meters, set of nozzles and plates, 
etc. Before using the instruments, check and calibrate 
with the help of the calibration accesories provided with 
the instruments as per the instructions given in the 
Instrument Manual. 
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DETERMINATION OF 
STIFFNESS OF FABRICS — CANTILEVER TEST 

{Source: IS 6490:1911) 



1 SCOPE 

1.1 It prescribes a method for determination of stiffness 
of fabrics made from any textile fibre or a blend of two 
or more textile fibres. 

1.2 This method of test is not suitable for fabrics which 
are very limp or which curl or twist badly when cut into 
small pieces; in general, this method is more suitable for 
testing woven fabrics than for testing knitted ones. 

2 PRINCIPLE 

The principle employed is to measure a particular length 
of the fabric specimen of specified dimensions which 
when used as a cantilever bends to a constant angle under 
its own weight. 

3 TERMINOLOGY 

For the purpose of this test method, the following 
definitions shall be used. 

3.1 Stiffness 

Resistance of fabric to bending. 

3.2 Flexural Rigidity 

Ratio of the small change in bending moment per unit 
width of the material to the corresponding small change 
in the curvature, expressed in milligram centimetres 
(mg-cm). 

3.2.1 This quantity is a measure of the resistance of 
cloth to bending by external forces. It is related to the 
quality of stiffness that is appreciated when a fabric is 
handled; that is, the cloth having a high flexural rigidity 
tends to feel stiff. 

3.3 Bending Length 

Cube root of the ratio of the flexural rigidity (milligidiii- 
ccntimetres) to the weight per unit area (miligram per 
square centimetre) of the fabric. Bending length equals 
half the length of rectangular strip of fabric that will bend 
under its own weight to an angle of 41.5^ It is also 
equal to the length of a rectangular strip of materials 



that will bend under its own weight to an angle of 7. r . 
It is expressed in centimetres. 

3.3.1 This quantity is one of the factor that determines 
the manner in which fabric drapes. It is related to the 
quality of the stiffness that is appreciated by visual 
examination of the draped material, that is, the cloth 
having high bending length tends to drape stiffly. 

4 SAMPLING 

Sample drawn in accordance with the procedure laid 
down in relevant specification for the material or as 
agreed to between the buyer and the seller shall be 
representative of the lot. 

5 PREPARATION OF TEST SPECIMENS 

5.1 From the samples, as selected in 4.1 cut rectangular 
warpway and weftway test specimens of 
25 mm x 200 mm size preferably with the help of a 
template from different portions of the sample under test. 
The lengthwise direction of specimens shall be parallel 
to the warp or weft direction for which the stiffness is to 
be determined. Specimens cut in each direction shall be 
scattered as far as possible so that no two warpway 
specimens contain the same set of warp yarns and no 
two weftway specimens contain the same set of weft 
yams. Avoid selvedges (within 10 cm), end portions, 
creased orfolded places. The specimens shall be handled 
as little as possible. 

6 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

6.1 Prior to test, the fabrics shall be conditioned to 
moisture equilibrium and tested in standard atmospheric 
conditions of 65 ±2 percent KH and 27i2^C 
temperature as laid down in IS 6359 1971 * Methods for 
conditioning of textiles' given in Section B-l/l. 

6.2 The test shall be carried out in standard atmosphere 
(see 6 A). 

7 APPARATUS 
7.1 Stiffness Tester 

Having the following parts: 
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a) Horizontal Platjorm - It shall have a minimum 
area of 40 mm x 200 mm and a flat smooth and 
low friction surface, such as polished metal. It 
shall be preferably equipped with spirit level 
for leveling. 

b) Indicator - It shall be inclined at an angle of 
41.5° below the plane of the platform surface 
from the edge of the platform. 

c) Scale - It shall be of 25 mm x 200 mm weighing 
10 ^2 g/cm with rough bottom surface to grip 
the specimen and graduated in centimetres and 
millimetres. 

8 PROCEDURE 

8. 1 Place the tester on a table or bench so that horizontal 
platform and inclined reference line are at eye level of 
the operator. Adjust the platform with the help of a spirit 
level so that it is horizontal. 

8.2 Place one of the specimens on the platform with the 
scale on lop of it lengthwise and the zero of scale 
coinciding with the leading edge of the specimen. 
Molding the scale in the horizontal plane, start pushing 
the specimen and the scale slowly and steadily when the 
leading edges project beyond the edge of the platform. 
An increasing part of the specimen will over hang and 
start bending under its own weight. Keep an eye in such 
a position that the two inclined line (of the inclined plane 
making an angle of 4 1 .5" with the horizontal) of the tester 



coincide. Stop pushing the specimen when its tip reaches 
the level of inclined plane. If the specimen has a 
tendency to twist, take a reference point at the centre of 
the leading edge. Do not measure the specimen which 
twists more than 45*^. Note down the length of the over- 
hanging portion from the scale to the nearest millimetre. 

8.3 Take four readings from each specimen with each 
side up, first at one end and then at the other. 

NOTE — A typical sketch of stiffness tester is given in Fig. I . 

8.4 Similarly, test at least 4 test specimens for each 
warpway and weftway. 

8.5 Determine the weight per unit area of the fabric 
according to IS 1 964: 1 970 'Methods for determination 
of weight per square metre and weight per linear metre 
of fabrics ifirst revision)', given in Section B-3/3 and 
express in terms of milligrams per square centimetre. 
Alternatively the weight per unit area can be determined 
by weighing all the warpway and weftway test 
specimens together after completion of stiffness test. 

9 CALCULATIONS 

9.1 Calculate the average of the four readings for each 
test specimen. 

Determine the average of the values for the warpway 
and weftway test specimens separately. 



-SCALE 



DATUM LINE 




Fig. I Apparatus for Determining Stiffness 
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9.2 Determine the bending length, the flexural rigidity 
for warpway and weftway specimens and the overall 
flexural rigidity by the following formula: 

a) Bending length 

where 

L = the mean length of over-hanging portion in 
centimetres. 

b) Flexural rigidity 



G 
where 



Wx 



bJ 



mg-cm 



where 

G^ » warpway flexural rigidity, and 
Gj = wefhvay flexural rigidity. 

10 REPORT 

The report shall include the following information: 
a) Type of fabric 



W = weight per unit area of the fabric in milligrams 
per square centimetre. 

c) Overall flexural rigidity 



b) 







d) 



Number of test specimens tested: 

1) Warpway, and 

2) Weftway. 

Bending length: 

1 ) Warpway and 

2) Weftway. 



C7o=V^wxG| 



Flexural rigidity: 

1) Warpway, and 

2) Weftway. 

e) Overall flexural rigidity, if required. 
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DETERMINATION OF THERMAL RESISTANCE OF TEXTILE 
FABRICS GUARDED HOT-PLATE METHOD 

(Source: IS 2702:1965) 

The thermal resistance of a fabric is one of the important factors which influence the effectiveness of the fabric in 
keeping the body comfortable. This factor includes the thermal conductivity of the fabric. 



1 SCOPE 

1.1 It prescribes a method for determining the thermal 
resistance of textile fabrics. 

1.2 This method is applicable to all types of textile 
fabrics including blankets shawls, etc, irrespective of 
their composition (that is irrespective of whether the 
fabric is made of wool, silk, nylon or a blend of two or 
more textile fibres) and their construction (that is, 
irrespective of whether the material is a woven fabric, a 
knitted fabric or a felted material). 

2 TERMINOLOGY 

2.1 Thermal Resistance 

The resistance offered by the fabric to the flow of heat 
when its two faces are at different temperatures, as 
denoted by the ratio of the temperature difference to the 
rate of flow of heat per unit area, the flow being normal 
to the surfaces. 

NOTK ~ Since surface temperatures of fabrics are difficult to 
measure precisely, the temperature difference between the hot- 
plate on which the fabric is put during test and that of air 20 
mm above the other surface of the fabric will be taken to assess 
the thermal resistance. 

2.2 Tog 

The unit of thermal resistance. This is the resistance 
that will maintain a difference of 10 degree between two 
parallel isothermal plates with a heat flux of one watt 
per square decimetre. 

NOTES 

1 By adopting this unit the thermal resistance of any fabric could be 
convenienUy described by a range of smalt integers (I to 10). For 
example, a light summer suiting has a thermal resistance of 1 tog 
and 1 togs represent the thickest clothing that could be worn. 

2 Still air has a thennal resistance of 0.4 togs approximately. 

3 SAMPLING 

Sample to determine conformity of a lot to this standard 
shall be selected so as to be representative of the lot. 



4 APPARATUS 

4.1 The apparatus shall consist of: 

a) hot-plate assembly, 

b) heaters, and 

c) devices for measuring the surface temperature 
of hot-plates. 

4.1.1 Hot-Plate Assembly 

The hot-plate assembly (see Fig. 1) shall consist of the 
test plate, guard ring plate and the bottom plate which 
is intended to prevent a downward loss of heat from the 
other two plates. All the plates shall be made from thin 
(1.5 mm to 2 mm thick) sheets of highly conductive 
metal like copper. The surface of the metal shall be 
fmished to a true plane and lacquered to give a high 
emissivity. Each of these shall be electrically heated 
and maintained at a constant temperature by separate 
heating grids. 

4.1.1.1 The hot-plate assembly shall be housed in an 
air-tight wooden box one metre cube provided with: 

a) thermostatic arrangement to maintain a constant 
temperature with an accuracy of ± 0.5°C 
at about 8 to lO^'C below the bottom plate 
temperature, 

b) arrangements to maintain a constant humidity 
within the box and to measure it, 

c) arrangements to maintain the velocity of air 
at 1 m/s, 

d) suitable means to direct the air current so as to 
impinge on the specimen at an angle of 45°, 
and 

e) thermocouples suspended inside the box so that 
the measuring junction is exposed to the air at 
20 mm above the test specimen to measure the 
temperature of the ambient air inside the box. 

4.1.2 Heaters 

Each of the heating grids used for maintaining the plates 
at constant temperature shall be provided with separate 
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300 SQ 




SCREWS 



TEST PLATE 




-ELECTRIC HEATING GRID 



^(-49-^GUARD RING PLATE 

-ELECTRIC HEATING 
GRID 

EBONITE BLOCK 
MICA SHEETS 



BOTTOM PLATE 



B - Bottom-plate ihcrmo-coupic 

CD" Test-plaic thermo-couples 

££ - Test-plate heater-terminals 

FF - Diffcremial-coupic across the tesi plate and guard rmg plate 

GG - Guard-ring plate heater teiminais 

HM - Bottom-plate heater terminals 

A - Guard-ring plate thermo-couple 

SQ - Square dimension 



All dimensions in millimetres. 
Fig. 1 Hot Plate Assembly 
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electric circuit with a control to adjust the current and 
meters to measure the current and the voltage to an 
accuracy of ±1 percent. The current may be alternating 
or direct. The heating grids shall be insulated from the 
plates by means of thin sheets of mica. 

4.1.3 Devices formeasuring Surface Temperature 

The surface temperature of the hot-plates shall be 
measured by fine wire thermocouples. The difference 
in temperature between the test plate and the guard ring 
plate :^nall be measured by a differential thermocouple. 

NOTE — Calibrated thermocouples such as copper-constantan 
or copper-advance may be used. 

4. 1 .3. 1 Potentiometer having high sensitivity of at least 
5 microvolts shall be used for measuring thermal 
electromotive force and other voltages. The wattage of 
the central heater may be measured. 

5 PREPARATION OF TEST SPECIMEN 

5. 1 Cut out from each piece constituting the test sample 
a test specimen (see Note) of 300 mm x 300 mm such 
that two adjacent sides are parallel to the direction of 
warp and weft respectively. Cut out at least 3 more test 
specimens so that the total number of test specimens is 
at least 4. 

NOTh! — In case the sample is a woven fabric cut out the test 
specimen from a distance of at least 1 50 mm away from the 
selvedges. 

6 PROCEDURE 

6.1 Switch on the electrical circuit of the three heaters 
and adjust the current so as to maintain the temperature 
of the three plates at 33°C to 36''C. 

NCrPES 

1 All the plates arc to be kept at the same temperature so that all the 
electrical energy supplied to the test plate is lost as heat energy only 
in direction normal to the fabric under test. 

2 In order to simulate the actual condition of sample when in use, 
the temperature has been prescribed as 33*0 to 36**C which is 
assumed as the typical human skin temperature. 

6.2 Adjust the temperature of the air inside the wooden 
box to remain at a constant value of 25°C and the air 
circulating inside the box at a velocity of I m /s and the 
humidity at a constant value. 

6.3 Transfer the test specimen to the test plate. If the 
test specimen is pre-heated {see Note), this transfer 
should be effected very quickly. By means of suitable 



clamps, keep the test specimen in contact with the test 
plate and guard ring plate at zero tension and close the 
wooden box. 

NOTE — At low temperatures when testing takes more time pre- 
heating may be done, if necessary. 

6.4 Read the temperature of the test plate, guard ring 
plate and the bottom plate at half-hour intervals until 
the three temperatures show identical and constant 
values {see Note) and the differential thermocouple 
gives zero reading. Take again at least four more 
readings at half-hour intervals. Note down this 
constant temperature (f,). Note down the current in 
amperes (C) and the voltage (^0 as read from the 
ammeter and voltmeter respectively, of the heater 
circuit of the test plate. By means of the thermocouple 
kept at 20 mm above the test specimens, measure the 
ambient air temperature {T^ inside the box. 

NOTE — If the difference in temperature between the successive 
readings does not exceed 0. 1 "C, the temperature shall be held to be 
constant 

6.5 Calculate, correct to two places of decimals, the 
thermal resistance in togs of die test specimen as under: 

Thermal resistance, in togs, of the test specimen = 

ax ' 
where 



Cx VxlO 



a = area of the test plate in dm^ 

r, = temperature of test plate in ^C; 

T^ - temperature of ambient air inside the box 
in^C; 

C == current, in amperes, to maintain the test plate 
at r.^C; and 

V =* voltage required to maintain the test plate 

at r.^'c. 

6.6 Repeat the test with the remaining test specimens 
and calculate the mean of the values. Report it as the 
thermal resistance of the fabric in the lot. Report also 
the relative humidity inside the box. 

7 REPORT 

The report shall include the following information: 

a) Type of fabrics, 

b) Thermal resistance togs, and 

c) Relative humidity inside the base. 
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METHOD FOR ASSESSMENT OF FABRIC DRAPE 

{Source :\SK51:\911) 

Drape is one of the subjective performance characteristics of fabric that contributes to asthetic appeal; it is a complex 
property involving bending and shearing deformations. The present method provides objective estimation of the 
extent to which a fabric drapes; draping quality is expressed ai, drape coefficient which theoretically varies between 
Oand 100. 

Drape measurements can be employed for study of the effects of fabric geometry, chemical processing treatments 
and finishes for woven and knitted fabrics, certain qualities of non-wovens like leather for apparel. Drape coefficient 
can also be used as an index for control of batches in production. 



1 SCOPE 

It prescribes a method for assessment of drape of fabrics 
and is applicable to all fabrics intended for end uses in 
which drape is important. 

2 PRINCIPLE 

A circular fabric specimen is sandwiched between two 
horizontal discs of smaller diameter, and the 
unsupported annular ring of fabric is allowed to hang 
down under the action of gravity. A planar projection 
of the contour of the draped specimen is recorded on a 
light-sensitive paper. The drape pattern obtained is 
cut along the outline and its area determined 
gravimetrically. The drape coefficient is calculated as 
the ratio of the projected area of the drape specimen to 
its theoretical maximum. 

3 TERMINOLOGY 

For the purpose of this test method the following 
definitions shall apply. 

3.1 Fabric Drape 

The extent to which a fabric will deform when it is 
allowed to hang under its own weight. 

3.2 Drape Co-efficient 

The area covered by the shadow of the draped specimen 
expressed as a percentage of the area of the annular ring 
of fabric. 

4 APPARATUS 

4.1 Drape Tester 

Consisting of : 

a) a pair of horizontal discs of 1 2.3 cm diameter 



between which the specimen is held; the lower 
disc has a central pin for positioning on a holder. 

b) an actinic source of light placed directly above 
the centre ot the discs with suitable attachment 
to give a parallel beam of light. 

c) arrangement to place a sheet of ammonia 
process paper horizontally below the draped 

.specimen (see also 4.3). 

d) timer and other devices to aid exposure for 
prescribed time. 

e) an enclosed box for developing the drape 
paUem in ammonia vapour. 

NOTE — An outling of a suitable apparatus developed by 
Bombay Textile Research Association, Bombay working on the 
above principles is given in Annex A. Mention of the name of a 
specific (or proprietory) instrument is not intended to promote 
or give preference to the use of that instrument over those not 
mentioned. 

4.2 Circular Template 

A metal template of 250 mm diameter and with a central 
hole for marking and cutting specimens for drape test. 

4.3 Ammonia Process Paper 

NOIKS 

1 In case ammonia process paper is not availbalc, a good quality 
drawing ptper may be used, and the outline of the drape pattern 
may be care fill ly traced by hand 

2 For better results photographic grade of ammonia paper may be 
used. 

4.4 Balance 

Capable of determining mass to the accuracy of 0.01 g. 

5 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

5.1 The test specimens shall he conditioned to mositure 
equilibrium in standard atmosphere of 65 ±2 percent 
RH and 27±2''C before testing (see IS 6359:1971 
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'Method for conditioning of textiles' given in Section 
B-l/l)and the tests shall be carried out in the standard 
atmosphere. 

6 PREPARATION OF TEST SPECIMENS 

6.1 Marking and Cutting 

Place the fabric free from creases and wrinkles on a flat 
horizontal surface and by means of the template (4.2) 
trace the outline, mark the centre of each, and cut the 
specimens. Ensure that the specimens represent 
adequately the fabric under test and exclude the areas 
within 5 cm of the selvedges and those with wrinkles or 
sharp folds. 

7 PROCEDURE 

7. 1 Place the drape tester firmly on a level table. Switch 
on the light (The mercury vapour lamp when lighted 
attains full brightness after a few minutes.). 

7.2 Remove the specimen holder from the bayonet 
socket and place a cut fabric specimen between the plates. 
Hold the stub of the specimen holder assembly and 
briskly move the holder with the specimen up and down 
ten times, each time resting on the table for a moment 
(This is to allow the fabric to orient itself freely and 
drape into natural folds.). 

7.3 Place a square of ammonia process paper on the 
base of the instrument and lay it flat, 

7.4 Insert the stub of the specimen holder (with the 
specimen) in the socket on the threaded bolt. Press 
upwards and turn counter clock- wise to lock the holder 
in position. 

7.5 Looking along the level of the base-board, adjust 
the height of the drooping edge of the drape specimens, 
so that the lowermost edge is just above the paper without 
touching it. 

7.6 Adjust the setting knob of the timer for the required 
time of exposure. 

NO rt — Ihc optimum exposure lime depends on the quality of 
the paper used, and will have to be determined experimentally. 

7.7 At the end of the exposure time, remove the 
ammonia process paper and place the same in the 
developing box containing a few miliilitres of strong 



ammonia solution. Remove the paper when the latent is 
developed. 

7.8 Condition the paper to moisture equilibrium in 
standard atmosphere. Cut out the drape pattern with a 
pair of scissors and determine its mass in gram correct 
to two decimal places. 

7.9 Determine the mass per unit area of the paper used 
by cutting a known area of the original paper and 
weighing. 

7.10 Reverse the specimen and obtain the drape pattern 
with the other surface upwards. 

7.11 Number of Tests 

Test at least four specimens making a total of eight 
measurements. 

8 CALCULATIONS 

8. 1 Calculate the drape co-eflicient for each test as under: 



Drape co-efficient (F%) _ vV 
where A- a 



■xlOO 



W = mass per unit area of the paper, 

w = mass ofthe drape pattern, 

a = area of circle of 12.5 cm diameter = 122.8 cm\ 

and 
A = Area of circle of 25 cm diameter ^ 491.lcm^ 
OR 
By substituting the values of *a' and 'A': 

^-122.8 

Drape co-efficient = ^ x 100 

368.3 

8.2 Calculate the arithmetic mean of all the individual 
test values and round it off to two significant figures. 

9 REPORT 

9.0 The report shall comprise the following information: 

a) Type of fabric; 

b) Name ofthe instrument used; . 

c) Number of specimens tested; and 

d) Mean drape co-efficient. 
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ANNEX A 

[Clause 4.\ (Note)] 
OUTLINE OF A DRAPE TESTER 




LAMP 
ASSEMBLY 




HEIGHT 

ADJUSTMENT 

KNOB 

UPPER DISC 

FABRIC SPECIMEN 
/-LIGHT 
/ SENSITIVE 
'- PAPER 



Fio. 1 Essential Features of Drape Tester 
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DETERMINATION OF ABRASION RESISTANCE OF 
TEXTILE FABRICS 

(5owrce: IS 12673:1989) 

Several factors such as bending, stretching, tearing, abrasion, laundering and cleaning contribute to Ac wear 
performance or durability of fabrics. Abrasion which is just one aspect of wear is caused by the rubbing of the 
component fibres and yams of the fabric. 

The nature of abrasion met within the actual use of a fabric is of different type and severity. Therefore, it is virtually 
impossible to imitate the abrasion exactly in any one labroatory test. In addition, the conditions of abrasion operating 
on dif^'crent types of fabrics are so different that a single type of abrasion test to assess the relative durability of each 
is not feasible. 

The type of abrasion test suitable for a given fabric depends on the assessment of the relative importance of factors 
that can be anticipated as being more involved during service (such as, rubbing or flexing ). 

The approach followed here is, therefore, to subject a fabric to such type of abrasion and determine whether one 
fabric will probably outlast in similar and specified end use. For instance, the durability of a newly developed fabric 
can be compared with an already accepted fabric. 

Laboratory assessment of abrasion resistance of a fabric can be affected by many variable factors, namely, nature 
of abradant, tension on test specimens, pressure between abradant and test-specimens, direction and speed of the 
abradant motion, removal of lint and other debris, and judgement of operator when a visual end point is used. 
Variation in these abrasion conditions can easily cause a larger deviation in test results than that due to the difference 
among samples, thus invalidating the results of an entire test. Hence, the abrasion resistance results obtained by 
ditTercnt operators and in different laboratories may show a high degree of variability and the precision of this 
method is uncertain. Considerable caution is, therefore, required in interpreting the results of abrasion tests which 
cannot be relied upon for comparing fabrics of widely different fibre compositions or construction. 

1 SCOPE 2.1 Abrasion 

1.1 It prescribes methods for the determination of The wearing away of any part of a material by rubbing 
resistance of textile fabrics to plane abrasion (flat against another surface. 

abrasion) and flex abrasion. 

2.2 Plane Abrasion 

1.2 Except for floor covering fabrics, the methods 

prescribed are applicable to all textile fabrics, irrespective '^^ abrasion of the material from flat area. 

of their composition (that is whether the fabric is made 

of cotton, wool, silk Jute or man-made fibres or a blend 

of two or more such fibres) and history (that is, the „ ... . .. « . jl j. 

., , . I J J .1. r- • u- Rubbmg accompanied by flcxmg and bcndmg. 

manutacturmg processes mvolved and the finishmg o r ^ © o 

^^^^^'"^"^^> 2.4 Edge Abrasion 

1.3 In the case of narrow fabrics, only flex abrasion Abrasion similar to the one occurring at collars and folds, 
resistance shall be determined, 

3 SAMPLING 

2 TERMINOLOGY 

Sample from the lot shall be drawn so as to be 
For the purpose of this test method the following representative of the lot. Sample drawn in accordance 
definitions shall apply. with the relevant material specification or as agreed to 
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between the buyer and the seller shall be held to be 
representative of the lot. In the absence of above, the 
procedure given in IS 3919:1966 (see Section A- 1/2) 
may be followed. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 Prior to test, the fabric shall be conditioned to 
moisture equilibrium from the dry side, in the standard 
atmosphere of 65 ± 2 percent relative humidity and 
27±2X temperature as prescribed in IS 6359:1971 
(5ee Section B-I/1). 

4.2 The test shall be carried out under standard 
atmospheric conditions. 

5 CHOICE OF METHOD 

Any one of the methods may be used for determination 
of abrasion resistance of fabric depending upon the 
material specification or agreement between the parties, 
about the type of the instruments, facilities available and 
character of testing desired, such as, plane abrasion or 
flex abrasion. 

6 DETERMINATION OF PLANE ABRASION 
RESISTANCE 

6.1 General 

Although plane abrasion of fabric surface does not 
necessarily cover all aspects of strains which are 
important in determining service life, there are occasions 
when such a test gives useful information. Plane abrasion 
resistance shall be determined using one of the two 
commercially available testers (see Annex A and B) by 
Method I and 2. 



NOTE — The apparatus specified in this test was designed to 
give a controlled amount of abrasion between fabric surfiiccs at 
comparatively low pressure in continuously changing directions. 

6.2.3 Test Specimen Preparation 

Cut or punch four circular specimens of 38 mm diameter 
for the breakage method of assessment and eight 
specimens for the loss in mass method of assessment. 

6.2.4 Test Procedure 

6.2.4.1 Mount test specimen on a 38 mm diameter 
circular piece of foam placed in the specimen holder. 
Keep the specimen under tension by pressing the holder 
against the brass plate provided on the base of the 
apparatus and screw it up tightly. 

6.2.4.2 Mount a new piece of abradant on each of the 
four tables with a piece of felt, as specified, beneath the 
abradant. Keep the abradant under tension by placing a 
weight on its surface before tightening up the retaining 
frame. Replace the abradant at the start of each test and 
after 50 000 rubs, if the test is continued beyond this 
number. 

6.2.4 J Clamp the specimen holders on the moving plate 
under the desired load and switch on the machine. 

NOTH — Normally a total load of 125 g/cm' is used but a lower 
load of 30 g/cm' may be used if agreed to between the buyer and 
the seller. 

6.2.5 Choosing of the End-Point 

Estimate the resistance to abrasion either by abrading 
till two threads break or by loss in mass of the specimens, 
as has been agreed to between the buyer and the seller. 

6.2.5.2 Breakage of threads 



6.2 Method 1 

6.2.1 Principle 

Circular specimens of fabric are abraded under known 
pressure on an apparatus giving a motion which is the 
resultant of two simple harmonic motions at right angles 
to each other. The resistance to abrasion is estimated 
by breakage of threads or by loss in mass of the 
specimens. 

6.2.2 Apparatus 

The abrasion tester is described in Annex A. 



Continue abrading the specimens until two threads are 
broken, rounding each reading to the nearest 1 000 rubs. 
Record the number of rubs required before breakage 
occurs. In some cases, removal of surface nap or other 
state is a more appropriate end^point and this should be 
used, if agreed to between the buyer and the seller. 

6.2.5.3 Average rate of loss in mass 

Abrade two specimens to end-point as described in 
7.1.5.2 to get approximate idea of abrasion resistance 
of the sample and further pairs of specimens to three 
intermediate stages of approximately 25, 50 and 75 
percent of the estimated abrasion resistance value 
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choosing the convenient numbers of rubs from the range 
100, 250, 500, 1 000, I 500, 2 000, 2 500, 5 000, 7 500, 
1 000 and 1 5 000. Recondition the specimens and weigh 
to the nearest I mg. 

6.2.5*4 Plot a graph between the loss in mass and the 
number of rubs. If the points lie in straight line, draw a 
line and determine the average rate of loss in mass in 
mg/l 000 rub. If the points lie in curve, draw a curve 
and read off the loss in mass at three convenient points 
chosen from the suitable range. 

6.2.6 Report 

The report shall include the following information: 

a) Description of the material tested; 

b) Type of abradant used; 

c) Pressure used and the criterion for judging the 
end point; 

d) Average of rubs to specified end points; and 

e) If applicable, the average rate of loss in mass 
or the loss in mass at three stages, taken from a 
smooth curve through the points. 

6.3 Method 2 

6.3.1 Principle 

Abrasion resistance of a specimen held in a fixed position 
and supported by an inflated rubber diaphragm is 
determined by rubbing either unidirectionally or 
multidirectionally against a standard abradant. 

6.3.2 Apparatus 

1 he abrasion tester is described in Annex B. 

6.3.3 Test Specimen Preparation 

Cut five circular test specimens of 1 12 mm in diameter, 
taking care to avoid specimens from areas containing 
the same wales or courses in knitted fabrics or the same 
warp and weft yams in wove fabrics. 

6.3.4 Procedure 

6.3.4.1 Place the specimen over the rubber diaphragm 
in a smooth condition and clamp the specimen in place 
without distorting it. 

6.3.4.2 Place the abrasive paper or other abradant on 



smooth and in such a position that the contact pin« 
reaching through a hole in the abradant* is even with the 
surface of the abradant. 

NOTES 

1 Inihe absence ofany specific material specifications zero emery 
polishing paper should be used as the abradant. 

2 If the continuous changing abradant head is used, it should be 
noted that, although the weight of Uie head is counter balanced, 
the balance changes during use as the paper passes from the back 
roll to the front roll. 

6.3.4.3 Set the air pressure under the diaphragm and 
load on the abradant plate. In the absence of any specific 
material specifications, the air pressure should be 
0.3 Kg/cm^ (4 p.s.i.) and the toad on the abradant should 
be 454 g. Ensure that the air pressure control and contact 
between the inflated specimen and loaded abradant is in 
a state of equilibrium before abrasion is started. To 
ensure consistent inflation of the diaphragm, inflate to a 
higher air pressure (25 percent) and then reduce to testing 
pressure. 

6.3.4.4 If unidirectional abrasion is desired, disengage 
the rotation mechanism of the specimen clamp and bring 
the specimen into the desired direction by turning and 
setting the clamp after the diaphragm has been inflated. 

6.3.4.5 In the event that multidirectional abrasion is 
required, or if no specific indication as to the abrasion 
direction is given in the fabric specification, engage the 
rotation mechanism of the specimen clamp. 

6.3.4.6 Remove pills of matted fibres interfering with 
proper contact between specimens and abradant during 
the test if they cause a marked vibration of the abradant 
plate. 

6.3.4.7 If the specimen slips in the clamp or the air 
pressure does not remain constant during the test or an 
anomalous wear pattern is obtained, discard such 
individual measurements and test an additional 
specimen. 

6.3.5 Choosing of the End-Point 

63.5.1 Breakage of threads 

Abrade the specimen until all fibres in the centre of the 
abraded area are worn off so tfiat die diaphragm and the 
abradant head come mto contact and the instrument 



the abradant plate under sufficient tension to be held automatically stops. 
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6.3.5.2 Removing a predetermined thickness of the 
material 

Abrade the specimen using the electrical depth 
micrometer to determine the automatic end-point for 
removing a predetermined thickness of the material from 
the specimen as agreed to between the buyer and the 
seller. 

NOTES 

1 For testing coated fabrics as well as plastic and rubber sheeting 
which are considered to be worn out, when they become 
permeable to air, a diphragm with a hole in the centre is used As 
soon as sufficient surface material has been worn olT from ihe 
specimen to permit air leakage the inflated specimen collapses 
and the machine is automatically stopped. 

2 Stiff materials and materials with irregular contours such as 
fibre-glass fabrics, stifl'pile fabrics, etc, are rested by assembling 
specimens with two diaphragms, the outer diaphragms with a 
large hole enabling contact between the specimen and the abradant 
plate. 

3 Unless the continuous changing abrasion head is used, it is 
recommended that the abradant paper be changed aDer every 
300 cycles. 



6.3.6 Report 

The report shall include the following information: 

a) Type of abradant, 

b) Type of abrasion (unidirectional or 
multidirectional), and 

c) Number of cycles to reach the end point as 
determined by electrical contact. 



7 DETERMINATION OF FLEX ABRASION 
RESISTANCE 

7.1 Principle 

A specimen of the fabric is subjected to unidirectional 
reciprocal folding and rubbing over a bar having 
specified characteristics under known conditions of 
pressure and tension to evaluate the flex abrasion 
resistance. 

7.2 Description of Apparatus 

A tester as specified in the Annex C shall be used. 
7 J Test Specimen Preparation 

7.3.1 Unless and otherwise specified by a material 
specification or by an agreement between the 
purchaser and the seller, five test specimens shall be 
tested. 



7.3.2 Cut the test specimen 200 mm long and of 32 or 
38 mm width depending on whether the number of yams/ 
dm of the specimens is below or above 200. Ravel the 
specimen to 25 mm in width by removing from each 
side approximately the same number of yams. Do not 
take two specimens for the warp test from the same warp 
ends or any two specimens for the weft test from the 
same picks. Take weft specimens at sufficiently wide 
intervals, whenever possible, to ensure the inclusion of 
yam from different cops. 

7.4 Procedure 

7.4.1 After positioning the bar by means of the yoke 
holder, place the specimen between the pressure (upper) 
plate and the reciprocating (lower) plate of the apparatus 
and locate centrally. With the specified folding bar of 
folding blade inserted, after being clamped and loaded 
by removal of the yoke holder, distribute the tension 
exerted by the bar or blade uniformly over the width of 
the specimen and align the long dimension both above 
and below the bar parallel to the direction of the 
reciprocating motion. Position the specimen with the 
fold at the centre (midpoint) of the upper plate, and the 
reciprocating plate at the rear of its stroke when the 
specimen is clamped. 

7.4.2 Load the pressure plate and folding bar or blade 
as required by the material specification. In the absence 
of the material specification, it is recommended that bar 
load sufficient to produce rupture in excess of at least 
100 cycles and preferably 300 cycles be used, in 
combination with the lowest head load (pressure) 
(see Note) sufficient to prevent vibration of the upper 
plate at the start of the test. A ratio of bar to head loads 
of 4:1 is recommended. 

NOTE — > A low level of load is required to prevent ripping of 
the fabric during testing. This ripping is caused by a high degree 
of friction between the fabric and the bar when abnoramally high 
loads are applied and results in insufficient relative motion 
between the bar and the fabric spechnen under test. 

7.4.3 Check the bar alignment after the first 25 cycles 
by noting whether the bar has shifted laterally to either 
side of its normal rest position. If such shifting occurs, 
discard the specimen and make the proper adjustment. 

7.4.4 Remove the pills of matted fibre debris interfering 
with proper contact between the specimen and the folding 
bar or folding blade during the test if they cause a marked 
vibration of the pressure plate or other wise interfere with 
proper abrasion. The pills should preferably be removed 
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by careful clipping. Do not attempt to correct the 
vibration of the pressure plate due to pilling by applying 
additional load. Check the position of the specimen after 
additional cycles to ensure that the removal of pills has 
not altered the bar alignment. 

7.4.5 If the specimen slips in the clamps or tension and 
pressure upon the folded specimen do not remain 
constant during the text, or an anomalous wear pattern 
is obtained, disregard such individual measurements and 
test an additional specimen. 

7.4.6 Before the new blade is used, rinse it with as 
degreasing agent. Repeat this after every specimen is 
run. Also wipe the pressure plate with tissue saturated 
in the solvent. 

7.4.7 Determine the end point by one of the following 
methods as given in 8.4.8 or 8.4.9. 

7.4.8 Failure 

Abrade the specimen until ruptured. 

7.4.9 Percentage Loss in Breaking Load 

Abrade the specimen a specified number of cycles and 
determine the breaking load using ravelled strip or cut 
strip procedure. The abraded area of the specimen should 
be placed midway between the clamps of the machine. 
Compare this breaking load with the breaking load 
determined under the same conditions on an unabraded 



portion of the same sample. Calculate the loss in breaking 
load and report to the nearest 10 percent using the 
formula: 



Percentage loss in breaking load ' 



where 



100(i4-^) 



A = breaking load before abrasion, and 
B = breaking load after abrasion. 

7.5 Report 

The report shall include the follov/mg information: 

a) Abradant used, bar or blade; 

b) Average number of cycles required to rupture 
the specimen, reported as follows: 



Ual Number of Cycles 


Report to the 




Nearest Cycle 


Below 200 


iO 


200 to 999 


25 


1000 to 4 999 


50 


S 000 and above 


100 



c) Average percentage loss of breaking strength 
after abrasion for one or more specified number 
of cycles; and 

d) Tension and pressure used. 
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ANNEX A 

(Clauses 6A and 6.2.2) 

PLANE ABRASION TESTER 



A-l DESCRIPTION OF APPARATUS 

A-l.l The abrasion tester is shown in Fig. I and 2. 

A- 1.2 P is the brass plate resting on three supports A, B 
and C. Each support consists of a single ball bearing, 



about 16 mm in diameter, moving freely in a brass cup. 
There is a machined steel wearing plate in each cup and 
all three are co-planar By this means the plate is enabled 
to glide about easily in the approximately horizontal 
plane determmed by the three pomt supports. On the 




Fig. 1 Pi anf Abrasion Trsn r (Wnii Brass Plaik) 




Fk*. 2 Plane Abrasion Testier (Wmiour Brass Plate) 
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lower side of the plate arc three steel plates machined 
flat and co-planar which provide upper wearing surface 
for the ball bearings. The plate is given the resultant 
movement of two simple harmonic motions at right 
angles in such a way that every point on it traces out a 
path known as Lissajous figure (see Fig.3). This is the 
result of the relative motion of two outer pegs (A' and Y) 
which arc synchronized and driven at the same speed of 
47.5 ±2 rev per min while the inner peg(s) rotate(s) at a 
slightly lesser speed than the outer pegs with the speeds 
in the ratio of 30:32. The total stroke of outer pegs as 
well as mner pegs is 60.5 mm. 




Pig. 3 Lissajous Figurk, Traced By Plate 
(Pij^NE Abrasion Tester) 

A- [.3 There are recesses on two sides of the plate into 
which the four specimen holders (//,, Hjy //j and H^) can 
be fitted. Each of the specimen holder rests upon one of 
the four small abrading tables whose surfaces are also 
flat and parallel to the plane in which the plate glides. 
1 hese have the freedom of movement in vertical plane 
but must take part in the horizontal movement of the 
plate. The cloth specimens in the holders are rubbed on 
one of the surface of the abrading table, the path of each 
being the Lissajous figure. 

A-2 BACKING FOR SPECIMENS 

A-2.1 Four circular pieces (38 mm diameter) of 
polyurethane foam approximately 3 mm thick and of 
density approximately 0.04 g/cm^ are used for backing 
the specimens. These arc renewed when they become 
worn or soiled with use. 



A-3 CLOTH SPECIMEN HOLDER 

A-3.1 Each specimen holder consists of three parts, A, 
5 and C (Fig. 4). A is a ring into which the cloth disc D. 
38 mm in diameter, fits exactly. The working area of 
specimen holder is 6.45 cm^ B is a kind of circular 
plunger which is put in on top of the cloth and C is 
screwed down over the outside of A, It then squeezes 
the plunger against the rim of y4, gripping the cloth and 
as the plunger B protrudes slightly through A, the cloth 
is tensioned. In order to obtain a satisfactory tension the 
specimens are mounted by pressing the holder down 
against the flat surface of the brass plate provided in the 
base of the apparatus. A loaded specimen holder is shown 
in Fig. 5. With this device, the specimens may be 
removed at any stage of abrasion testing and weighed. 
They can easily be put back into the holders for further 
rubbing exactly the same portion of the cloth being 
exposed. 

A-3.2 The machine makes about 3 000 rubs/h (one rub 
being a complete revolution of each cloth holder) and is 
fitted with a revolution counter and switch to stop the 
machine after a predetermined number of rubs. 




Fig. 4 Cix)t» Specimen Hou)er 
(Plane Abrasion Tester) 



A-4 ABRADING TABLE 

A-4.1 There are four square abrasion tables, one for 
each specimen holder. They are made of cast iron and 
machined flat. The surface against which the 38 mm 
disc is to be rubbed shall be the abrasive fabric specimen 
or zero emery polishing paper as has been agreed to 
between the buyer and the seller 
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Fig. 5 Loaded Specimen Holder 
(Plane Abrasion Tester) 

A-4.2 The load on cloth specimens is adjusted to be in 
the range of 30g/cm^ to 125 g/cm^ by adding suitable 
weights to the top of the peg which projects through the 
plate. 

A-4.3 The abrasive is normally mounted on the square 
abrasion tables of the machine over a piece of woven 
felt of mass 575 g/cm^ to 675 g/m^ and approximately 
1 .3 mm thick which need not be renewed until soiled or 
damaged. 

A-4.4 The standard abrasive fabric of 125 mm^ is laid 
on a abrasion table with a piece of felt as specified 
beneath the abradant. Place a heavy weight with a flat 
smooth surface on it. Then gently pull apart the opposite 
edges of the cloth to remove any creases. The weight 
holds the abrasive fabric firmly whilst a square retaining 
frame F in Fig. 1 is put over the edges of the tightened 



fabric. Remove the weight and the cloth will be found 
to be firmly covering the table, as in Fig. 2. A series of 
serrations on the lower side of the brass frame-work 
prevents the felt and fabric from slipping and working 
loose. 

A-4.5 It has been found by experience that any difference 
in tension, either in specimen holder or abrading cloth, 
are not sufficiently large to affect the results to any 
appreciable extent provided that the setting is done 
correctly, as described above. 

A-5 METHOD OF RUBBING 

A-5.1 When the machine is running, the discs are 
rubbed over the surface on the abrading table, following 
the path shown in Fig. 3. At one stage, the path followed 
is the arc of a circle but this gradually changes and 
progressively alters through a series of narrowing 
portions of ellipses until the motion is in a striaight line 
along the diagonal of the figure. As the motion 
continues, it develops, again through the same portions 
of ellipses (which are, however, not described in the 
opposite direction) until the circular motion is again 
produced. This cycle or operations is repeated for as 
long as desired. 

A-5.2 This type of motion has the advantage that the 
pattern under examination is rubbed in all the directions 
not merely warp or weft way. The motion is continually 
altering so that the fibres of the cloth arc continually 
being fiexed in all directions and not merely in one 
direction. 
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ANNEX B 

{Clauses 6 A and 632) 
PLANE ABRASION TESTER 



B-I DESCRIPTION OF APPARATUS 

The plane abrasion tester shown in Fig. 6 consists of the 
following parts 

B-I.l Surface Abrasion Head 

1 he specimen is mounted m a circular clamp over a 
rubber diaphragm by means of a clamping ring and 
a tightening collar. The circular opening of the 
clamping ring is 94 mm ± I 3 mm in diameter and 



that of the collar 95.3 mm or more. The height from 
the surface of the clamped in specimen to the upper 
edge of the tightening collar shall not exceed 9.5 mm. 
The clamping area of the body of the clamp and the 
ring should have gripping surfaces to prevent 
slipping of the specimen and leakage of air presure 
during the test. Means should be provided for 
applying air pressure to the body of the clamp so 
that the pressure under the diaphragm can be 
controlled between and 4 kgf/cm^with an 
accuracy of ±5 percent. 




Fig. 6 Piane Abrasion Testfr 
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B*1.2 Diaphragm 

The rubber diaphragm should be 1 .40 mm ± 0.25 mm in 
thickness. A metallic contact pin 3.2 mm in diameter is 
sealed into the centre of the diaphragm flush with the 
diaphragm surface. Provision should be made for a 
flexible electrical connection from this contact pin to 
the ground of the machine. The strain distribution on 
the diaphragm must be uniform so that when inflated 
without the specimen, it assumes the shape of a sphere. 

B-1.3 Driving Mechanism 

The design of the driving mechanism is such diat the 
circular clamp makes a reciprocal motion of 1 15 i 15 
double strokes per minute of 25 mm stroke length. 
Provision should be made for the rotation of the clamp 
in addition to the reciprocating motion so that one 
revolution can be completed in not less than 50 and not 
more than 100 double strokes. 

B-1.4 Balance Head and Abradant Plate 

B-1.4.1 The abradant is mounted upon a plate, which is 
rigidly supported by double-lever parallelogram to 
provide for free movement in a direction perpendicular 
to the plane of the reciprocating specimen-clamp. The 



abradant plate assembly should be well balanced to 
maint ain a vertical pressure equivalent to a mass of to 
2 270 g dead weights. Provision should be made to mount 
different abradants. such as, abrasive paper, fabrics, etc, 
on this plate, and to stretch them into an even position. 
An electrically insulated contact pin, adjustable to the 
thickness of the abradant is mounted into this plate on 
the length axis at one of the turning points of the centre 
of the clamp. 

B-1.4.2 The inflated diaphragm tester can also be 
equipped with a continuous changing abradant head 
which is available from the machine manufacturer. 

B-1.5 Machine Stopping Mechanism 

Contact between the adjustable pin on the lower side of 
the abradant plate and the contact pin inserted into the 
centre of the diaphragm closes a low voltage circuit and 
stops the machine. 

B-1.6 Indicator 

Means should be provided for indicating the diaphragm 
pressure and the number of abrasion cycles ( 1 cycle 
= 1 double stroke). 
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ANNEX C 

(Clause T 2) 
FLEX ABRASION TESTER 



CI DESCRIPTION OF APPARATUS 

The flex abrasion tester has following essential parts. 

C-1.1 Balance Head and Flex Block Assembly 

The assembly should be of two parallel, smooth plates, 
one of which makes a reciprocating motion of 1 1 5 ± 1 5 
double strokes per minute, of 25 mm stroke-length. The 
other plate is rigidly supported by a double lever 
assembly to provide free movement in a direction 
perpendicular to the plate of the reciprocating plate. This 
plate is stationary during the test and must be well 
balanced so that a vertical load can be maintained by 
means of dead weights. The plates are equipped with 
clamps to permit the specimen, after it has been folded 
around the bar, to be aligned with its long dimension 
parallel to the axis of the reciprocal motion and 
equidistant from the edges of the plates. The clamps 
have gripping surfaces adequate to prevent slipping of 
the specimen during the test. 

C-1.2 Flexing Bar Blade 

C-l.2.1 A bar or blade is fixed depending on the 
specification. Flex bars with the tester have been 
standardized. 

C-l.2.2 The flex bars should be of 1 .6 mm ± 0.4 mm by 
1 1 .2 mm ± 1 .6 mm cross section. It should be made of 
tool steel tipped with an edge of cemented carbide or 
other highly wear resistant material. The top, bottom 
and the edge of the bar which will be in contact with the 
specimen, should be fmally finished by grinding and 
polishing, which levels off the microscopic projections 
without breaking the edges of the bar. 

C- 1.2.3 The folding blade should be made of tool steel 
0.3 mm dt 0. 1 3 mm by 25.4 mm ± 1 .6 mm in cross section, 
having radius of curvature of 0.13 mmi:0.02 mm and 
well polished. The bar and blade should be of such lengdi 
to properly fit the yoke (tension device) employed. 

C-l.2.4 Before a new unstandardized bar or blade is 
used for testing, it should be placed in the tester and 
receive to at least 20 000 cycles of abrasion using a 
64-mm fabric strip under a tension of 2 270 g. A plied 



yam grey cotton duck, weighing from 400 g/m^ to 
500 g/m^ is a suitable fabric strip for this purpose. The 
bar or blade should then be standardized by comparing 
its abrasion level to that of a master standard bar or blade 
reserved for standardization purposes only. This 
comparison should be carried out on a fabric with highly 
uniform abrasion resistance, preferably a plain weave 
fabric. Where the abrasion level of the bar or blade differs 
by more than ± 10 percent from the level of the master 
standard bar or blade, the bar or blade should be reground 
or otherwise reworked until its abrasion level is within ± 
10 percent of that of the master standard. 

C-1.2.5 The testing bar should be restandardized on a 
regular schedule either weekly or monthly depending 
upon the amount of use of the given testing bar. Where 
the abrasion level of the bar or blade differs by more 
than ±10 percent from the level of the master standard 
bar or blade, the bar or blade should be reground or 
otherwise reworked until the abrasion level is within ± 1 
percent of that of the master standard bar or blade. The 
same fabric should be used for restandardization as was 
used for initial standardization. A standardized fabric is 
available from the equipment manufacturer. 

C-1.3 Tension Device (Yoke) 

A means for applying force to the folding bar or blade, 
with the force acting parallel to the surface of the two 
plates and perpendicular to the fold of the specimen to 
produce a tension evenly distributed across the fold of 
the specimen. The bar or blade should be prevented from 
tihing or rotating around its principal axis by providing 
means for rigidly clamping the bar to the yoke. The bar 
yoke used for applying tension to the bar must be 
sufficiently rigid to prevent its distortion, with consequent 
impairment of bar position, during handling and 
specimen loading. 

C-1.4 Yoke-Positioning Device 

Means should be provided to position the bar and yoke 
properly while loading the specimen, in order to maintain 
the proper bar alignment and to remove the positioning 
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device from contact witii the yoke after the specimen 
has been loaded and before the start of the test. Proper 
bar alignment is a critical factor in this test and is 
regulated by the length of the cables attaching the yoke 
to the loading platform. The proper alignment should 
be checked by abrading a strip of fabric and noting 
whether the bar shifts laterally to either side of normal 
rest position during the course of abrasion. Such shifting 
is indicative of improper bar aligmnent and should be 
adjusted by shortening or lengthening the proper cable 
until the shifting is no longer observed. After the proper 
cable length has been achieved, the cables should be 



clamped securely by means of locknuts to prevent 
subsequent change in length. 

C-1.5 Machine Stopping Mechanism 

A microswitch actuated by the weight rack stops the 
machine when the test specimen ruptures. 

C-1.6 Indicator 

Means are provided for indicating the number of cycle 
(I cycle = I double stroke). 
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DETERMINATION OF PILE HEIGHT OF HAND-MADE 
CARPETS AND HANDLOOM PILE FABRICS 

[Source : IS 7877 (Part 4) : 1976] 



1 SCOPE 

1.1 It prescribes a method for determination of the pile 
height, that is, tuft leg length above woven ground. 

\AA TTie tuft leg length above woven ground is the 
same as pile height when the pile is in the vertical 
position. Generally, the hand-knotted carpets have 
unidirectional pile, that is, the tufts lie at an angle to the 
ground opposite to the direction in which weaving has 
been proceeded. If the tufts are not measured in vertical 
position, the observations may not give correct results 
about the pile height rather it would give the measurement 
of pile thickness. 

2 TERMINOLOGY 

For the purpose of this test method, the pile height (tuft 
leg length ) shall mean the length of pile from the point 
where it emerges from the woven ground to its free 
extremity. 

3 PRINCIPLE 

1 he pile height is found by inserting in the pile, at right 
angles to the woven ground, flat metal gauges of known 
height and determining which gauge corresponds to the 
pile height. 

4 APPARATUS 

Gauges made of tlat metal strips of shape as shown in 
Pig. I , available in intervals of I mm shall be used. 

5 PROCEDURE 

5. 1 Insert a gauge between two rows of pile ( tuft legs ) 
ensuring that the flnn contact is made with the woven 
ground. Select for measurement the row of pile lying 





f ] 


i 1 



^ 



rSfA'fii 



Fig. 1 Gauges 

adjacent to the gauge but towards the end of the carpet 
last woven. Stroke the pile into vertical position besides 
the gauge thus giving necessary support to the pile to 
keep them into vertical position. By successively using 
different gauges, select the gauge that corresponds to 
the pile height. Check that this is the nearest gauge by 
inserting in the same position gauges a unit higher and 
lower than selected. Determine the pile height to the 
nearest millimetre. 

5.2 If the handloom pile fabric due to its design, contains 
pile of different heights, determine the pile height at all 
level portions. 

5.3 Repeat the measurement in the different areas of 
carpet, 

6 REPORT 

6.1 Calculate the average pile height and report the same 
to the nearest millimetre. 
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DETERMINATION OF TERRY RATIO 
OF TOWELLING FABRICS 

(Source: IS 1Q56:\9%9) 



1 SCOPE 

It provides a method for determination of terry ratio of 
towelling fabrics. 

2 TERMINOLOGY 

For the purpose of this test method following definition 
shall apply. 

2.1 Terry Ratio 

Ratio of straightened length of terry warp threads to the 
mean straightened length of the ground warp threads. 

3 SAMPLING 

Sample taken from the lot shall be drawn so as to be 
representative of the lot. Sample drawn in accordance 
with the relevant material specification or as agreed to 
between the buyer and the seller shall be representative 
of the lot. 



4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 Prior to evaluation, the fabric pieces shall be 
conditioned to moisture equilibrium in the standard 
atmosphere of 65 ± 2 percent relative humidity and 
27 ± 2°C temperature from dry side (see section B-1/1). 

4.2 Testing shall be caried out in standard atmsopherc 
(see4A). 

5 PROCEDURE 

Cut out a 10 cm X 10 cm specimen from the fabric and 
condition the specimen in the standard atmosphere for 
testing. Remove warp threads each from the specimen 
of ground warp and of terry warp. Determine the mean 
straightened length of each group of 10 threads. 

6 CALCULATION 

Rxpress the terry ratio as the ratio of the mean 
straightened length of the terry warp threads to the mean 
straightened length of the ground warp threads. 
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DETERMINATION OF WEFT DISTORTION OF 
JUTE CARPET BACKING FABRIC 

[Source : IS 4900 (Part 1):19841 

Weft distortion in jute carpet backing may result in distortion of the pattern of the pile surface tufted into it. 



! SCOPE 

k prescribes measurement of weft distortion (bow, bias, 
combined bow and bias and weft fall-off) in jute carpet 
backing fabric. It is applicable to all woven jute backing 
fabrics. 

2 SUMiVlARV OF METHOD 

Weft distortion is classified into four types: bows, bias, 
combined bow and skewness, and weft fall-off. There 
are two conditions of measurement (a) unrolling a portion 
of the roll, laying it flat without tension on a horizontal 
surface and making measurements, or (b) by 
measurement on the roll at the back of the rolling 
machine. This method is most suitable for the backing 
manufacturer. 

A reference line perpendicular to the selvedges is drawn 
on the fabric. The distortion of a weft yarn is measured 
in relation to the reference line. 

3 CONDITIONING 

rhe fabric need not be conditioned or pre-conditioned 
for measurement of tilling distortion. 

4 APPARATUS 

4. 1 Racks and mandrels for unwinding the roll of fabric. 

4.2 Flat surface at least 3 m (3 yd) long, and at least 
1 50 mm (6 in) wider than the fabric to be measured. 

4.3 Measurtng Tape or Line 

l.ong enough so that a perpendicular can be droped from 
a point on one selvedge to the opposite point (plump 
lines). 

5 PROCEDURE 

5.t Measurement on a Flat Surface 

5.1.1 Mount the roll to be measured on a mandrel and 
racks. Rotate the roll without pulling on the fabric. 



Gently lay out 3 m { 3 yd) of cteth on a smooth horizontal 
surface without tension in any direction, 

5.1.2 Trace one weft thread across the full width using 
a soft pencil or other suitable marker. 

5.1.3 Measure bow by drawing a line AC (See Fig. I A) 
between the points of intersection of the marked filling 
thread and the selvedges. This line must be perpendicular 
to each selvedge. Assume bow of a pick corresponds to 
the curved line ABC of Fig. I A. Point B is the greatest 
distance of filling pick ABC from the line AC. Drtm a 
perpendicular fl-om point B to the line AC interesting it 
at D. Measure the distance BD to the nearest 2.5 mm 
(0.1 in). 

5.1.4 Measure bias by tracing the position of one pick 
as directed in 5.1.2. Assume that this position 
corresponds to the line AC in Fig. IB. Draw a line 
perpendicular to the selvedge across the fabric from the 
point C, where the marked pick meets one selvedge, 
meeting the other shown in Fig. IB, to the nearest 
2.5 mm (0.1 in). 

5.1.5 Measure combined bow and bias by tracing the 
position of one pick as directed in 5.1.2. Assume that 
this position corresponds to the line ABC in Fig. IC. At 
C\ where the pick meets the selvedge, draw a 
perpendicular across the fabric meeting the opposite 
selvedge at point D. Point B is the greatest distance of 
the pick ABC from the line DC. Draw a perpendicular 
from point B to the line DC. Measure the distance 
BE between point B and the intersection E, of 
the perpendicular and line DC to the nearest 2.5 mm 
(0.1 in). 

5.1.6 Measure weft fall-off on a selected filling yam 
AC {see Fig. I D). Draw a reference line (the reference 
line may be drawn using a chalked string) perpendicular 
to the selvedges. At a point B on the selected weft yam, 
draw a perpendicular to the reference line. Measure the 
distance along the perpendicular from the point to the 
reference line to the nearest 2.5 mm (0.1 in). From the 
point of Intersection E measure 300 mm (12 in) along 
the reference line. At the point E erect a perpendicular 
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to the reference line such that it intersects the selected 
weft yam. Measure the distance along the perpendicular 
between the reference line and the selected weft. The 
difference between the two measurements is the weft 
fall-off. 

5.2 Measurement on a Roll 

5.2.1 Mount the roll to be measured at the back of the 
rolling machine and measure bow, bias, combined bow 
and bias and falling fall-off on the roll. 

5.2.2 To determine the reference line from which 
distortions of the weft are measured, drop plumb lines at 



both ends of the roll to the axis of the roll. Using a soft 
pencil, trace a line across the roll between the two plumb 
lines. 

5.2.3 Make detenninations of bow, bias, combined bow 
and bias and weft fal l-off described in 5. 1 .3, 5. 1 .4, 5. 1 .5 
and 5.1.6. In doing so, the weft yarn selected for 
measurement shall be for bow (5.1.3), intersect the 
reference line at both selvedges; for bias and combined 
bow and bias intersect the reference line at one selvedge 
only. 

5.3 Measurement should be made at five different places 
with a minimum distance of 27 m (30 yd) between two 
adjacent readings along the length of the fabric. 
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6 CALCULATION OF RESULTS 

6. 1 If the weft distortion at any point of measurement is 
not on the same side of reference hne, measure weft 
distortion at both the sides of reference line separately 
and add them to have the average value. 

6.2 Compute the average of the five measurements of 
weft distortion to the nearest 2.5 mm (0. 1 in). 



7 REPORT 

Report the following information 
a) 



b) 



The method of measurement, that is, on a flat 
surface or on a roll; 

The pattern of weft distrortion observed at each 
measurement; and 



c) The average value as obtained in 6.2. 
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DETERMINATION OF CORRECT INVOICE 
WEIGHT OF WOOLLEN FABRICS 

(SoMrcc: IS 4902:1981) 



It prescribes a method for determination of correct invoice weight of woolen fabrics. For details of the method refer 
to Section B-2/12. 
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SECTION C 
PHYSICO-CHEMICAL TESTS 
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PREPARATION, MARKING AND MEASURING OF FABRIC 
SPECIMENS AND GARMENTS IN TESTS FOR DETERMINATION OF 

DIMENSIONAL CHANGE 

(Source: IS 10099:1982) 

Dimensional stability of fabrics and garments is an important characteristic. Therefore, the measurement of 
dimensional change due to various treatments like washing, dry cleaning, soaking in water, steaming, etc, is very 
necessary. Preparation, marking and measuring of fabric specimens and garments before and after treatment is as 
important as the testing procedures for accurate and reliable results; this test method has been dovclopcd to avoid 
discrepancies in this area. 



1 SCOPE 

This standard prescribes methods for the preparation, 
marking and measuring of fabric specimens (except textile 
floor coverings) and garments for use in tests for 
determining dimensional change (for example, 
dimensional change on washing, dry cleaning, soaking 
in water, or steaming). 

2 PRINCIPLE 

Specimens are selected so as to be as representative as 
possible of the sample. Pairs of reference marks are placed 
on the fabric specimen or garment and the distance 
between fte two marks of each pair of reference marks is 
measured before and after specified treatment. 

3 APPARATUS 

3.1 Rule 

Not less than 750 mm length, preferably with an engraved, 
bevelled edge, marked in millimeters, for measuring 
fabric specimens. 

3.2 Flexible Steel Rule or Fibre-Glass Tape 

Marked in millimetres, for measuring garments. 

3.3 Suitable Means of Marking Reference Points 
Such as: 

a) Indelible ink; 

b) Fine threads, of colour contrasting with the 
fabric; 

c) Heated wire, with which small holes may be 
made (for thermoplastic fabrics only); and 

d) Staples, with the measurements made ftx)m the 
point of entry of the staple into the cloth. 



Indicate on the cloth which end of the staple is 
used for measurement. 

3.4 Flat Table of dimensions such that the complete 
article being tested can be laid flat for measurement. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 The test specimens shall be conditioned (after pre- 
conditioning) to moisture equilibrium in standard 
atmosphere at 65:t2 percent RH and 27±2''C 
temperature as given in IS 6359: 1971 'Method for 
conditioning of textiles' reproduced in Section B-1/1 
before making measurements. 

5 FABRIC SPECIMENS 

5.1 Selection and Number 

5.1.1 Selected specimens should be as representative as 
possible of the sample. Take sufiTicient specimens to cover 
the width of the fabric, but do not cut specimens from 
within I m (preferably not within 3 m) of either end of a 
piece or where possible, within 75 mm of either selvedge. 

5.2 Dimensions 

5.2.1 Cut increased specimens, each measuring not less 
than 500 mm x 500 mm with edges parallel to the length 
and width of the fabric. In the case of fabrics less than 
650 mm in width, full-width specimens may be used 
and measurements made by agreement between the 
interested parties. 

NOTE — If there is a possibility of the fabric unravelling during the 
test procedure, overiock the edges of the specimen with dimensionally 
stable thread. Specimens treated in this way shall be cut slightly larger 
than the specified dimensions. Specimens of weft knitted fabrics shall 
be of double-thickness and Uie edges shall be overstichcd loosely 
using dimensionally stable thread. 
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5.3 Marking 

5.3.1 Place the specimen on the measuring table and 
make not fewer than three pairs of marks on it in both 
the length and width directions, using a suitable means 
(.SVC 4.3). The distance between the two marks in each 
pair shall be not less than 350 mm and no mark shall 
be less than 50 mm from the edges of the specimen. 
The pairs of marks shall be displaced from each other 
in such a manner as to yield a representative measure of 
the whole specimen {see Fig. I). 

5.4 Pre-Conditioning and Conditioning 

5.4.1 Expose the specimen to the pre-conditioning 
atmosphere specified in IS 6359:1971 * Method for 
conditioning of textiles.' given in Section B- 1 /I and then 
expose the specimen to the standard atmosphere for 
testing textiles, as specified {see 4) until it reaches 
equilibrium and until it is brought to approximately 
constant mass. 

5.5 Method of Measuring Before Treatment 

5.5.1 Conduct all measurements in the standard 
atmosphere (sec 4) proceeding as follows for the 
measurement of each specimen. 

5.5.2 Lay the specimen Hat on the measuring table and 
remove wrinkles gently by hand without stretching the 
specimen. Lower the measuring rule vertically on to the 
specimen to ensure that it is flat. Measure the distance, 
to the nearest I mm, between the two marks of each pair 
of reference marks. 

5.6 Treatment of Specimen 

5.6, 1 Subject the specimen to the required test (according 
to the conditions specified in the relevant methods of 
tests or as agreed between the interested parties). 

5.7 Method of Measuring After Treatment 
5.7.1 Proceed as indicated in 5.4 and 5.5. 

6 GARMENTS 
6.1 General 

6.1.1 The measurements listed are comprehensive. Not 
all may be necessary as their selection will depend on 
the type and style of garment. In all cases the exact sites 
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MARKING OF SPECIMEN FOR FABRIC OF 
WIDTH 680 mm OR GREATER 
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MARKING OF SPECIMEN FOR FABRIC OF 
WIDTH LESS THAN 680 mm 

Dimensions given are minimal, expressed in millimetres. 

Fig. 1 Marking of Fabric Specimens 

measured when testing garments shall be specified in 
the test report. 

6.1.2 Unless otherwise arranged by agreement, make 
measurements as specified in the relevant clause. If, 
for example, it is required to relate changes in 
dimensions to changes in the marked sizes of a garment, 
it may be necessary to make more measurements that 
those specified in this test method. Such additional 
measurements shall be made, by agreement, at the 
specific parts of the garment which customarily denote 
the size of the garment. Examples of this application are: 

a) the sizing of shirts by the collar size, that is, 
the length between the outer edge of the button 
hole and the centre of the button; 

b) the sizing of brassieres by the circumference 
of the body of the level of the diaphragm plus 
various tolerances dependent on cup size, 
which are of the order of 125 mm. 

Any modification of this type shall be noted when 
reporting the results. 
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6.1.3 When it is required to determine the dimensional 
change of the cloth of a garment as distinct from the 
dimensional change at seams and head which may change 
more or less than the cloth; additional measurements shall 
be taken in the direction of the warp (wales) and of wef^ 
(courses) between marks located as far as is practicable 
from seams and head [see Fig.2 (a) to 2 (c)j. 



6.2.2 Where linings arc present which are considered 
to be of importance to the function of the garment, 
measure these in positions corresponding to those at 
which the garment was measured. 

6.2.3 First-precmidition and then condition the garment 
as given in 5.4. 



6.2 Instructions Relating to all Garments 

6.2.1 Make length and width measurements between 
specific points, preferably at seams or between points 
where seams meet. The positions on the garment at which 
the measurements are to be made shall be marked by one 
of the methods described in 3.3. If the garment design 
is complicated, it may be helpful to provide a diagram 
showing the measuring points. 







Fig. 2(b) Marking oIf Vest wiu^n Measuring 
Dimensional Changes of the Cloth 




Fig. 2(a) Marking of Garment when Measuring 
Dimensional Chance of the Cloth 



MARKING ON 
BACK SIDE 



Fig. 2(c) Marking of Brief when MEASURiN(i 
Dimensional Change of thi Clohi 

6.2.4 Place the garment flat on the tabic for measuring 
(see 3.4). 

6.2.5 Measure the distance between the two marks of 
each pair of marked positions without stretching or 
tensioning the garment in any way, using the flexible steel 
rule or fibre-glass tape (see 3.2) and measuring to an 
accuracy of at least 5 mm, and where practicable, to an 
accuracy of 1 mm. 
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6.2.6 Measure the width or circumference with the 
garment closed and ensure that the buttons of buttoned 
garments are fully home in the buttonholes. 

6.2.7 Measure elasticated garments or portions of 
garments in the relaxed state. 

6.3 Specific Positions for Measurements 

The following measuring positions are recommended 
but not all positions are necessarily relevant to all 
garments of a particular type. Corresponding 
measurements shall be made on both halves of the 
garment under examination, for example, both sleeves. 

6.3.1 Jacket-Like Garments (for Example, Dresses, 
Coats, Pullovers, Pyjamas, Shirts, Vests) 

The measuring positions are the following. 

6.3. ! . 1 Length of neck-hand 

6.3.1.2 Vertical length from lowest point of armhole to 
bottom of garment. 

6.3.1.3 Vertical length of front from junction of shoulder 
seam and neck seam to bottom of garment. 

6.3. 1 .4 Vertical length of centre back from neck to bottom 
of garment. 

6.3.1.5 Ivcngth of underarm seam(s) from armhole to 
bottom of sleeve. 

There may be two such seams if the sleeve is made from 
upper and lower sleeve sections: both shall be measured. 

6.3.1.6 Length of shoulder seam from sleeve seam to 
neck. 

6.3.1.7 Where applicable, the garment shall be folded 
as shown in Fig. 3 with the widest part of the bust section, 




along the fold. Measure the fold between side seams, or 
between sleeve seams, or between panels, depending on 
the construction of the garment. 

6.3.1.8 Width across back between sleeve seams 
measured at a distance halfway between centre-back neck 
and lowest point of armhole, or width or yoke fixmi sleeve 
seam to sleeve seam. 

6.3. 1 .9 Width or circumference of garment at not more 
than three places at stated distances from the centre-back 
neck. 

6.3. 1.10 Width or circumference of sleeve from junction 
of side and sleeve seams at right angles to sleeve length. 

6.3. 1.11 Width from front sleeve seam junction with the 
body to the back sleeve seam junction with the body, as 
shown in Fig. 4. 

6.3.1.12 Width or circumference or sleeve halfway 
between lowest point of armhole and bottom of sleeve. 

6.3.1.13 Width or circumference at cuff or bottom of 
sleeve. 




Fig, 3 Method of Foij>ing Garment 



Fig. 4 Measurement Described 

6.3.2 Trousers {for example, Briefs, Pants, Swim. 
Trunks) 

The measuring positions are the following: 

6.3.2.1 Length firom top to junction of leg seams at 
front. 

6.3.2.2 Length from top to junction of leg seams at 
back. If seams are curved, measure round the curves. If 
there is more than one seam measure all seams. 
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6.3.2.3 Inside leg from crotch to bottom of legs. If leg 
length is short, measure from the bottom of one leg to 
the bottom of the other leg via the crotch. 

6.3.2.4 Width at, or circumference of, waist. 

6.3.2.5 Maximum width or circumference between top 
and crotch. 

6.3.2.6 Width or circumference of bottom of leg, 

6.3.2.7 Width or circumference of leg halfway between 
crotch and bottom (omit if leg length is short). 

6.3.2.8 Width or circumference of top of leg. 

6.3.3 Boiler Suits {Jump Suits), Coveralls, Bih-ancl- 
Brace Overalls, Combinations, One-Piece Swim Suits 

6.3.3.1 These can be accommodated by combining 
the categories jacket-like garments (6.3.1) and 
trousers (6.3.2) but where applicable: 

a) replacing 6.3.1.3 with 'by length from centre- 
front neck to crotch seam or end of opening', 
and 

b) replacing 6.3.1.4 with *by length from centre- 
back neck to crotch seam\ 

6.3.4 Girdles 

The measuring positions are the following. 

6.3.4.1 Length at a minimum of three places. 

6.3.4.2 Width or circumference at top. 

6.3.4.3 Width or circumference at bottom. 

6.3.4.4 Width or circumference halfway down garment. 

6.3.5 Pantie-gird/e Categories 

6.3.5.1 These can be accommodated by combining the 
categories trousers (6.3.2) and girdles (6.3.4). 

6.3.6 Brassiers 

These include the appropriate portions of foundation 
garments, dresses, nightgowns, vests or slips, swim .suits, 
with or without padded or pre-shaped bra sections. If 
adjustable shoulder straps are fitted, preferably adjust 
the sliders to give the longest possible stt-ap or mark the 
position of the sliders. The measuring positions are the 
following. 



6.3.6. 1 Circumference of bottom of bra or 'bra section', 

6.3.6.2 Total length of top edge of bra or bra section. It 
may be necessary to include the strap length in this 
measurement for certain types of garment. Examples 
of types which require measurements round the top to 
include the strap length on the side nearer the neck iKCur 
when the straps are: 

a) not adjustable, but incorporate elastic sections 
as shown in Fig. 5 and 6. 




Fici. 5 Rra wim NoN-AnjusTARi.h Strap 




Fid. 6 Bra with Non- Adjustable Strap 

b) adjustable but made from a continuous piece 
of fabric which may or may not be elastic, as 
shown in Fig. 7. 

With garments of these types of construction, the 
circumference of the armhole, including the strap length 
on the side nearer the arm, should also be measured. 

6.3.6.3 Length at centre back. 

6.3.6.4 Length at centre front. 

6.3.6.5 Depth at armhole seam or at seams adjacent to 
the armhole. 
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Fio. 7 Bra wrni Adjustable SntAF Made from a 
CoNTTNUous Fabric 

6.3.6.6 Distance between the tops of cups while the 
garment lies on the table. This is suitable for padded or 
pre-shaped types. 

6.3.6.7 Length ofeach cup seam. 

6.3.6.8 Length round curve of cup when folded garment 
is flat on table. This is suitable for garments without 
padding or pre-shaped sections. 

6.3.6.9 Length of shoulder straps. 
6.3.7 Skirts 

The measuring positions are the following. 

6.3.7. 1 Length from waist to bottom, including waistband 
if one is present, taken at seams and midway between 
seams. 

6.3.7.2 Width at or circumference of waistband. 

6.3.7.3 Width or circumference at not less than three 
places at stated distances from top edge or from bottom 
edge or waistband if present. For flared and bias-cut 
skirts (see Fig. 8), four additional measurements are 
required, preferably on each panel. 

6.3.7.4 Length from waist to bottom, including waistband 
if one is present, taken at seams and midway between 
seams. 

6 J.7.5 Length from waist to bottom, including waistband 
if one is present, taken at seams and midway between 
seams, marked length parallel to the warp direction. 



6.3.7.i Length from waist to bottom, including 
watsthand if one is present, taken at seams and midway 
between seams, marked length parallel to the weft 
direction. 

6J.7.7 Length from waist to bottom, including waistband 
if one is present, taken at seams and midway between 
seams, marked length at 45'' to the warp direction 
(MANDATORY MEASUREMENT). 




FiG.8 Flared and Bus-Cut Skirts 



6.3.8 Hosiery (Socks Stockings) 

The measurement of hosiery and especially of tights is 
difficult and the procedure should be agreed between the 
interested parties. It is suggested that for socks and 
stockings the following measurements should be made 
as indicated in Fig. 9. 

6.3.8.1 Length ofleg from top of heel. 



SZZ) 



cr 



t 



^ 



Fig. 9 Measurement of Socks 

6.3.8.2 Length of foot frtnn heel to toe. 

6J.8.3 Width of leg midway between top and heel. 

6.3.8.4 Width of foot midway between heel and toe. 
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6.3.9 Hats and Caps 

The measuring positions are the following. 
6.3.9.1 Length of band. 
6*3.9.2 Length of seams. 

6.3.9.3 Width of band. 

6.3.9.4 Overall diameter (inside dimension). 

6.3.10 Gloves 

6.3.10.1 Overall length. 

6.3.10.2 Length of thumb seam(s). 

6.3.10J Length along centre line of middle fmger. 
6.3.10.4 Width of pahn, above the thumb joint. 



SP 15 (Part 2) : 2000 

6.3.10.5 Widtfi across wrist at hem. 

It may be found helpful to use a template. 

6.4 Treatment of Garment 

Subject the garment to the required test method, repeat 
the procedure described in 6.2.3 to 6.2.8 making 
the same series of measurement as conducted 
under 6.3. 

7 EXPRESSION OF RESULTS 

The changes in dimensions shall be recorded separately 
as percentages of the original value. The changes in the 
recorded measurements may be reported as well as, or 
instead of, the changes in dimensions. A plus sign ( + ) 
shall be used to indicate elongation and a minus (-) to 
indicate shrinkage. 



PART 2, SECTION C/l 



161 



SP 15 (Part 2): 2000 

DETERMINATION OF DIMENSIONAL 
STABILITY OF TEXTILE FABRICS TO DRY HEAT 

(Source: IS \2\10:\9S1) 

Textile fabrics usually change in dimensions when exposed to dry heat due to various processes which they may 
undergo during contact with hot metal surfaces under pressure. Preparation of standard method to determine their 
dimensional stability to dry heat, therefore, needs no emphasis. 



1 SCOPK 

It prescribes a method for determination of dimensional 
change of all kinds of textile fabrics, when exposed to 
dry heat. It is intended to predict the behaviour of fabrics 
in garment-making processes such as ftising and transfer 
printing or during their contact with hot metal surfaces 
under pressure. 

2 PRINCIPLE 

A specimen of fabric is heated by contact with a plane, 
hot surface under accurately known conditions and 
changes in specimen dimensions are measured. 

3 SAMPLING 

3.1 Lot 

Ihe quantity of same kind and quality of fabric delivered 
to a buyer against one despatch note shall constitute a 
lot. 

3.2 Sample to determine conformity of a lot to a 
specification shall be selected so as to be representative 
of the lot. 

},5 Unless otherwise stated in the contract or order or 
in the appropriate textile specification, the sample drawn 
according to 3.4 and Table 1 shall be held to be 
representative of the lot. 

Table 1 Sampling Frequency 



lot Size 
(No. of Pkcf s) 


Sgmple Size 
(No. of Pieces) 


Up to 10 




3 


1 1 to 50 




4 


51 to 100 




5 


101 to 200 




6 


20 1 and above 




7+1 for each 
additional 100 



3.4 Samples shall not be taken from first few metres of 
the fabric. For coated fabrics, the samples shall be taken 
from areas of the fabric well away from the ends. All 
fabric samples shall be of full width. 

4 PREPARATION OF TEST SPECIMENS 

Cut two uncreased fabric specimens 270 mm x 220 mm. 
After conditioning from the dry side, mark two pairs of 
reference points in each direction as shown in Fig. I so 
that the distances between corresponding reference points 
are 250 mm in the warp or wale direction, and 200 mm 
in the wef\ or course direction. 



tE 



-^iF 



•^ 



-270- 



All dimensions in millimeters. 
Fig. 1 Marking of Test Specimens 

5 CONDITIONING OF TEST SPECIMENS 

5. 1 Prior to test the test specimens shall be conditioned 
to moisture equilibrium from dry side in a standard 
atmosphere of 65 ± 2 percent relative humidity and 
27d:2°C temperature (see IS 6359:1979 *Method of 
conditioning of textiles' given in Section B-1/1. 

5.2 When the test specimens have been left in such an 
atmosphere for 6 hours in such a way as to expose, as far 
as possible, all portions of the specimens to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. However, in the case of fabrics 
weighing more than 240 g/m^ this period shall be not 
less than 16 hours. 
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6 APPARATUS 

6.1 A Press 

Consisting of a plane heated metal plate whose 
temperature can be adjusted within the range 100 to 
210^C with an accuracy of i 2^C, and a horizontal bed. 
When closed, the press exerts a uniform pressure of 
4 i I k Pa between the plate and bed. The bed is covered 
by flexible and compressible cladding of low thermal 
conductivity and heat capacity, which is capable of 
conforming to slight variations in the thickness of 
specimens or of the gap between plate and bed. The 
cladding shall be unaffected by the highest temperature 
used and shall not absorb moisture. 

NOTE — A silicone loam rubber layer, supported on a low 
density textile wadding has proved suitable for the cladding 
specified in 6.1. 

6.2 Specimen Holder 

Consisting of a thin flexible sheet of material with low 
fj-iction and low heat capacity, larger than the heated plate, 
and supported at its edges by a light frame which does 
not impede contact between the plate and bed. 

NOTE — A sheet of 0. 1 5 mm thickness, polytctrafluorocthylene 
with glass fibre reinforcement and a total mass per unit area of 
2$0g/m^ has b^en tbund suitable. 

6.3 Steel Measuring Scale or Other Means of 
Measuring Length 

Accurate to 0.5 mm. 

6.4 Means of Cutting Out and Marking Fabric 
Specimens 

Marking may be by notches, sewing thread, or other 
means of equal precision that do not significantly increase 
the thickness of the specimens. 

7 PROCEDURE 

7.1 Determine the dimensions AB. CD. EF and GH of 
the conditioned specimen to the nearest 0.5 mm. 

7.2 Set the press at one or more of the following 
temperatures, unless otherwise specified in the 
appropriate textile specification, and leave the press 



closed until it reaches a steady state of temperature: 

Test Temperature 

Mild 



Intennediate 
Severe 



l50:t2''C 
180 t2''C 
2IOi2"C 



7.3 Place the conditioned fabric specimen on the 
specimen holder. Open the press, place the holder and 
specimen in position on the bed and close the press so 
that a pressure of 4 ± 1 kPa is applied on the specimen. 
Leave the specimen in this condition for 30 seconds. Then 
immediately open the press and remove the specimen 
and holder. 

NOTE ~ It is essential that the working area of the test press shall 
be larger than the specimen size. 

7.4 Condition the specimen in its flat state in the standard 
atmosphere, until the equilibrium is reached. 

7.5 Measure the dimensions AB, CD, EF, GH of the 
specimen to the nearest 0.5 mm. 

7.6 Repeat the procedure with the second specimen. 

8 CALCULATION AND EXPRESSION OF 
RESULTS 

8.1 Calculate, for each specimen, the changes in 
dimensions for each test length as follows: 

Change in dimension (percent) = 

New Dimension - Original Dimension 



Original Dimension 



X 100 



8.2 For each specimen, calculate the mean dimensional 
change in each direction. 

9 REPORT 

The report shall include the following: 

a) Details of the samples tested; 

b) The mean dimensional change in both directions 
for each specimen expressed as in 8; 

c) The temperature used for testing; and 

d) Any deviation from the test conditions 
described in 7.2 and 7.3. 
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DETERMINATION OF DIMENSIONAL CHANGES OF WOVEN 
FABRICS ON WASHING NEAR THE BOILING POINT 

(Source: IS 9:\9S2) 



1 SCOPK 

1.1 It prescribes a method for determining the 
dimensional changes of woven fabrics on washing near 
the boiling point. 

1.2 The method is mainly applicable to woven cotton 
mu\ linen fabrics and their blends which are washed at 
high temperatures. The method is intended only for the 
assessment of dimensional changes undergone by a 
woven fabric subjected to single mechanical washing. 
When it is desired to determine the amount of 
progressive dimensional change, the test specimen 
shouki be washed repeatedly and the results reported so 
as to clearly indicate the amount of dimensional change 
in the washed specimen as compared with original 
dimensions of the unwashed specimen and the number 
of testing cycles to which the specimen has been 
subjected. 

2 SAMPLINC; 

2.1 Sample to determine conformity of a lot to a 
spccillciition shall be selected so as to be representative 
of the lot. 

2.2 Sample drawn in compliance with an agreement 
between the buyer and the seller to evaluate the 
dimensional changes on washing of cloth in the lot shall 
be held to be representative of the lot. 

3 TKST SPECIMENS 

From the sample under analysis, draw three test 
specimens, each being of a si/e such that its length is 
650 mm and of full width, taking care that (a) the 
specimens are not drawn from within one metre of either 
end of the piece, (b) no two specimens are drawn from 
the same piece, and (c) the specimens are cut and not 
torn from the piece. 

4 C ONDITIONINC; OF TEST SPECIMENS 

4. 1 Prior to test, the test specimens shall be conditioned 
to moisture equilibrium in a standard atmosphere 
at 65 i2 percent relative humidity and 27 i 2 C 
temperature (sec IS 6350:I*)7I 'Method for 



conditioning of textiles' given in Section B-1/1), the 
variation in temperature during any one series of tests 
shall not be more than I^C. 

4.2 When the test specimens have been left in such an 
atmosphere for 24 hours in such a way as to expose, as 
far as possible, all portions of the specimens to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. However, in the case of fabrics 
which weigh more than 270 g/m^ this period shall be 
48 hours. 

5 APPARATUS 

5.1 Wash Wheel 

5.1.1 A horizontal cylindrical machine with rotating 
cage and reversing mechanism shall be used. The cage 
should have a diameter between 40 and 60 cm and a 
peripheral speed of 50 to 55 m/min. Other diameters 
may be used as a temporary measure, provided that the 
rotational frequency is adjusted to give an equivalent 
peripheral speed. 

5.1.2 For preference, three or four tins or 'lifters' about 
8 cm wide, equally spaced around the interior of the 
cage and extending to its full length, should be used. 
Bither a single fm or two fms may be used, provided 
that equivalent results may be obtained. 

5.1.3 The cage shall turn at such speed that the load is 
lifted by the fins and fiills back into it (A peripheral 
speed of 54 m/min has been found satisfactory). The 
cage shall make 5 to 10 revolutions before reversing its 
direction. 

5.1.4 The machine shall be equipped with heating 
facilities, such as live steam, gas or electricity, and with 
an outlet large enough to permit di.scharge of all water 
from the machine in less than 2 min. 

5.1.5 A thermometer in a suitable well, or equivalent 
equipment, shall be provided to indicate the temperature 
of the water to within VX during the washing and 
rinsing, and there shall be an outside water gauge to 
indicate level of the water in the wheel. 

5.1.6 The mass of the load to be run in the machine 
shall be between 8 kg and 50 kg of air-dry (abric per 
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cubic metre of cage space, including the volume of the 
fins. The load shall be made up of test specimens and 
as much other similar fabric as is required. The quantity 
of water used shall be sufficient to cover the load, the 
level being situated at a height from 1/7 to 1/3 of the 
inside diameter of the cage. 

5.2 Extractor 

5.2.1 A laundry-type centrifugal extractor with 
perforated basket, or equivalent apparatus, shall be used 
and it shall be capable of adjusting the moisture retention 
to a range between 50 and 100 percent (m/m) based on 
the air-dry mass of the fabric. 

NOTtiS 

1 Any t>thcr apparatus that will give anci|iii\alcnl result wiiliout 
fabric distortion may be used, lor example, a mbl^er loll wrinycr 
which could pass the specimen Ihrougli the lolK along n di.iLional 
tine without altering its dimensions 

2 Heavier faluics of light construction require a high moisture 
retention to ensure removal olWrinkles dm ing pressing 

5.3 Pressing Equipment 

5.3.1 A flat bed press capable of pressing a specimen 
60 cm > 60 cm and of providing a mininuim pressure of 

3 kPa is required. The temperature of the press shall he 
150 t I5°C. 

5.4 Marking Equipment 

5.4.1 The equipmem specified in 3.3 of IS 10009: 1982 
(sec Section C/l) shall be used. 

6 REAGENT 

6.1 Quality of Reagents 

Pure chemicals and soft water having a hardness ol not 
more than 50 parts per million shall be used lor the 
purpose of this test. 

NO 11' — Pure chemicals' shall mean chemicals that do not cont.rn 
impurities which alkct the results of the test 

6.2 Soap Solution 

Prepare a stock solution by dissolving 0.5 kg of soap in 

4 litres of hot water. When cooled, this solution forms a 
thick jelly which may be used as required. 

The soap meeting the following composition (based upon 
dry weight) is satisfactory: 



Free alkali calculated as 0.3 percent 

NaXO, (Max) 

Free alkali calculated as 0.1 percent 

NaOH (Afax) 

Combined faUy acid calculated 85 percent 

as Na salt (\fin) 

I itie of mixed fatty acids W'iJ 

prepared from the soap (A/av) 

Iodine value of fatty acids ( A/(/v) 50 

6.3 Anhydrous Sodium Carbonate 

7 PREPARATION OF TEST SPECIMEN 

7.1 The test specimen shall be prepared as specified in 
IS 10099:1982 'Methods for preparation marking and 
measuring of fabric specimens and garments in tests 
for determination of dimensional changes' given in 
Section C/l. 

8 PROCEDURE 

S.l Washin}> and Rinsing 

8.1.1 Place the specimen or specimens individually in 
the machine with sufficient similar fabric to make up 
the proper dry load (sec 5.1.5). Start the machine, noting 
the time, and allow the machine to run continuously for 
60 iTiin. During this time, carry out the following 
operations as indicated, each without delay. 

8.1.2 Run vsater into the machine at a temperature such 
that the machine will heat the liquor to boiling point 
within 10 min maximum, and 1111 to the proper level for 
washing (stv 5.1 ) within 4 min. 

8.1.3 Add approximately 2 g per litre of the anhydrous 
soidum carbonate (6.3). Raise the temperature rapidly 
to 95*^C. Add sufficient soap (6.2) to give a good running 
suds, ir more than 5 g per litre of soap is used, the 
amount and reasons tor use shall be reported 
(vt'c 10 (h)J. riie temperature shall be maintained 
at not less than 80'Y' 

8.1.4 When the machine has run for 40 min, timed 
Irom the start of the test, drain off the soap solution 
quickly and fill the machine with water to the proper 
level for rinsing. Raise the temperature to 60"C w ithin 
2 min, 

8.1.5 When the machine has run for 45 min from the 
start of the test, drain off the water, fill again and heat 
lo60V as before. 



PART 2, SECTION C/3 



165 



SP 15 (Part 2): 2000 



8.1.6 At the end of 55 min from the start of the test, 
drain off the water quickly. Allow the machine to run 
without further additions to complete the full 60 min of 
operation. Stop the machine. 

8.2 Extraction 

8.2.1 Remove the specimen from the machine. Extract 
the excess water (see 5.2). 

8.3 Pressing 

8.3.1 Press each specimens, using the press (5.3) taking 
care to ensure that it is smoothed, with stretching, to 
remove wrinkles before pressing. Continue this 
operation until sufficient moisture has been extracted 
from the fabric to ensure conditioning from the dry side. 

8.4 Evaluation 

8.4.1 Allow the pressed specimen to cool, condition it 
in the standard atmosphere and measure the distance 
between the markings nearest to I mm. 

9 CALCULATION AND EXPRESSION OF 
RESULTS 

Calculate the average dimensional changes in the warp 
and weft directions separately. Express as percentages 
of the original value to the nearest 0.5%, using a minus 
sign (-") to indicate shrinkage and a plus sign (+) to 
indicate elongation. Calculate the mean value and the 
range of the dimensional change for each set of 
replicates. 



10 REPORT 

The test report shall include the following particulars: 

a) A statement that the procedure was conducted 
in accordance with this test method; 

b) The positions of the specimens in the fabric in 
relation to the ends of the piece; 

c) The number of testing cycles to which the 
specimen has been subjected; 

d) The dimensional change of each specimen, in 
the warp and weft directions, as a percentage 
of the original value; 

e) The mean dimensional change of the replicates, 
in the warp and weft directions, as a percentage 
of the original value; 

f) The range of individual dimensional change 
values; 

g) Whether the specimen includes selvedegcs; 

h) The soap used. State the reasons for using more 
than 5 g per litre of soap when this amount is 
exceeded; and 

j) The following statement, if the test method is 
applied to fabrics which may be inherently 
extensible. 

*The application of even moderate tension in 
commercial washing and pressing may be expected to 
cause considerable extension of the washed fabrics*. 
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DETERMINATION OF DIMENSIONAL CHANGES OF FABRICS 
CONTAINING WOOL ON SOAKING IN WATER 

(Sotircc: 18 665:1989) 

On soaking with water, fabrics containing wool shrink due to the relaxation of strains to which they are subjected 
during their manufacture. Appreciable shrinkage also takes place during drying of the wet fabrics. As fabrics 
containing wool are quite often exposed to rain or humid atmosphere, their shrinkage behaviour is of obvious 
interest to the consumer. 



I SCOPE 



5 REAGENTS 



It prescribes a method for dreterminaiion of dimensional 
changes of all woven and knitted fabrics containing more 
than 50 percent wool when wetted out without agitation 
and dried. The test is applicable to fully finished fabrics. 

2 PRINCIPLE 

The specimen, after conditioning, is measured, soaked, 
dried under prescribed conditions, reconditioned and 
remeasured. The dimensional changes obtained are 
calculated from the means of the original and Hnal 
dimensions in the lengthwise and/or widthwise 
directions. 

3 SAMPLING 



5.1 Quality of Reagents 

I Inless otherwise specified, pure chemicals and distilled 
water (vcr IS 1070 1977) shall be used wherever the 
use of water as a reagent is intended. 

N( ) 1 1 'I'lire chemicals' shall mean chemicals that do not C(»nlain 
impiinlics which aOcct the test results 

5.2 Sodium Hexametaphosphate, commercially 
available as 'Calgon'. 

5.3 An Efficient Wetting Agent, for example, sodium 
di-octyl sulpho-succinate or dodecyl ben/ene sodium 
sulphonate. 



Sample froin the lot shall be drawn so as to be 
representative of the lot. Sample drawn in accordance 
with the relevant material specification or as agreed to 
between the buyer and the seller shall be held to be 
representative of the lot. 

4 APPARATUS 



6 ATMOSPHERE FOR CONDITIONING AND 
TESTINC; 

6. 1 Prior to test, the test specimens shall be conditioned 
to moisture equilibrium from the dry side in a standard 
atmosphere at 65 ^ 2 percent relative humidity and 
27 -i 2''C temperature {see Section B- 1 / 1 ). 



4. 1 Watertight Tray or Container 

It shall be approximately 1 00 mm deep and of sufficient 
area to contain the specimen horizontally without 
folding. It shall be provided with a glass plate for 
covering and with suitable draining arrangement 



6.2 When the test specimens have been left in such an 
atmosphere for 24 hours in such a way as to expose, as 
far as possible, all portions of the specimen to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. However, in case of fabrics which 
weigh more than 270 g/m^ this period shall be 48 hours. 



4.2 Steel Rule, graduated in millimetres. 

4.3 Means ofMarking Reference Point, as specified 
in 3.3 of IS 10099: 1982 reproduced in Section C/l 

4.4 Flat Horizontal Surface, at least 100 mm longer 
than the specimen in each direction. 



N( ) n - It is pit' Icrablc to store Ok ricwly finished fabrics for about 
a week hctbre conditioning. 

6.3 The testing shall be carried out in the standard 
atmosphere {sec 6,2). 

7 TEST SPECIMENS 



4.5 Trays, with mesh of approximately, 10 mm on 7.1 Draw at least one test specimen from each piece of 
which specimens are dried and conditioned. wide fabrics measuring not less that 500 mm x 500 mm 
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with edges parallel to the length and width of the fabric 
and at least three specimens from each piece of narrow 
fabrics measuring 500 mm in length and of full width. 
Do not take any specimen within I m of either end of 
the piece. In case of wide fabrics, do not take specimens 
with selvedges, lor knitted fabrics, make up the 
specimens in double thickness, sewing the free edges 
together with dimensionally stable thread. When fabrics 
with fancy weave structures are being tested, ensure as 
far as possible that exact number of repeats are taken in 
each test specimen. 

N( ) 1 1 Ihc specimen should be cut and not torn fVom the fabric 
8 PROCEDURE 

8.1 Mark on each specimen pairs of reference points as 
prescribed in Section C/l. Lay the marked specimens 
without tension on the mesh tray and expose it to the 
standard atmosphere for conditioning {see 6.2) at least 
for 24 hours to reach moisture equilibrium. Determine 
the mass of the specimen. Lay the conditioned specimen 
without stretching on the flat surface and measure and 
record the distance between the corresponding reference 
points to the nearest millimetre. 

8.2 Soak the measured specimen laid flat for I hour at 
35 to 37^'C in water, to which has been added 0.5 g/1 of 
an efficient wetting agent (calculated on active matter 
content). 

NO 11 I he water sliould be ol'/ero hardness or otnoi more than 
50 ppm of calcium carbonate hardness to which sodium 
hcxamctaphosphate has been added at the rate of 08 g /I per 1 
ppm of calcium cnrbc'^nate. l-nsure that the depth of liquid above the 
specimen is at least 25 mm If necessary, keep the specimen sub- 
merged, for example, by use of small weight-pieces, ensuring that 
these are as small as possible 

8.3 After one hour, pour off the liquid and remove the 
specimen, without distortion, from the tray or container 
and place it flat on a towel. In this process, handle the 
specimen with care. The most convenient method is to 
fold over the edge to the centre so that the whole 
specimen is supported when lifted on to the towel. 
Remove excess moisture by lightly pressing another 
towel on top of the specimen. 



of its original mass in the standard atmosphere (see 6.2) 
taking care to condition from the wet side. Lay the dried, 
conditioned specimen on the flat surface and remeasure 
and record the distances between corresponding 
reference points, to the nearest millimetre. 

8.5 Repeat the procedure from 8.! to 8.4 with the 
remaining test specimens. 

9 CALCULATION AND EXPRESSION OF 
RESULTS 

9.1 Calculate the mean of the original dimensions and 
the mean of the final dimensions for each test specimen 
in each direction separately to the nearest millimetre. 
Calculate separately the percentage dimensional change 
for each specimen in each direction (lengthways and 
widthways) by the fonnula: 

IOO(/)-a) 
Dimensional change, percent 

where 

a = mean original dimension before treatment for 

each test specimen; and 
h ^ mean final dimension after treatment for each 

test specimen. 

9.2 Calculate the mean of dimensional changes of all 
the specimens separately in each direction. 

9.3 Express the mean diitiensional change, percent in 
each direction to the nearest 0.25 percent. 

10 REPORT 

The report shall include the following information: 

a) Whether the specimens were from wide or 
narrow fabrics and the number of specimens 
tested from each piece in the test sample; 

b) Mean dimensional change, percent in the 
lengthways and widthways directions for wide 
fabrics, and in the lengthways direction for 
narrow fabrics; and 



8.4 Lay the specimen flat on the mesh tray, dry it at 
room temperature and condition it to within 5 percent 



c) Indicate a decrease in dimension by a minus 
sign and an increase by a plus sign. 
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DETERMINATION OF DIMENSIONAL CHANGES ON WASHING OF 
KNITTED GOODS CONTAINING WOOL 

(Source : IS 1313:1984) 

Knitted goods containing wool change in dimensions when taken off the machine. Subsequently, on 
soaking in water they change in dimensions a little more due to further relaxation of strains to which they 
are subjected during manufacturing and if they are subjected to conditions of moisture, pressure, heat and friction, 
the felting properties of the wool fibre develop and induce further dimensional change. Tlie dimensional change 
behaviour of the knitted goods is thus of considerable interest to the consumer. 

The range of the conditions to which knitted goods containing wool are subjected is so large that it is not 
possible for any single test to simulate all of them and hence arbitrary .standard procedure is specified in 
which the severity of felting stage may be adjusted to individual needs. 

The method is applicable to knitted fabrics and complete garments containing at least 50 percent wool. 



1 SCOPE 

It prescribes a method for determination of relaxation 
dimensional change, felting dimensional change and 
total dimensional change during washing of knitted 
goods containing wool. The method is applicable 
to both fabrics and complete gamients containing at least 
50 percent wool. 

2 TERMINOLOGY 

2.1 For the, purpose of this standard, following 
definitions shall apply. 

2.1.1 Relaxation Dimensional Change 

The increase or decrease in dimensions (length or width 
or area) that occurs in a fabric or garment after the 
material is soaked in water and agitated for a short period 
under prescribed conditions, expressed as a percentage 
of the corresponding dimension before the treatment. 

2.1.2 Felting Dimensional Change 

The increase or decrease in dimensions (length or width 
or area) that occurs in a relaxed fabric or garment after 
the material is agitated for a certain period under 
prescribed conditions, expressed as a percentage of the 
corresponding dimension before the treatment. 

2. 1 .3 Total Dimensional Change 

The increase or decrease In dimensions (length or width 
or area) that occurs in a fabric or garment after it has been 
subjected to the prescribed conditions of treatment. 



expressed as a percentage of the corresponding 
dimension before the treatment. 

3 SAMPLING 

3.1 Lot 

The quantity of the knitted fabric or garments purported 
to be of one definite type and quality delivered to 
a buyer against one despatch note shall constitute a 
lot. ' 

3.2 Samples for test shall be selected so as to be 
representative of the lot. Samples drawn in compliance 
with the material specification or as agreed to between 
the buyer and the seller shall be held to be representative 
of the lot. 

4 TEST SPECIMENS 

4.1 From the samples under test, draw 3 double- 
thickness test specimens, each being of a size of 
300 mm (width direction) x 400 mm (length 
direction), taking care that: 

a) the specimens are not drawn from within 
1 m of either end of the piece of fabric, 

b) no two specimens are drawn from the same piece 
of fabric of garment, and 

c) the specimens are cut and not torn from 
the piece or garment, 

4.1.1 If the test specimens are cut fi-om the garments, 
avoid areas containing seams, trimmings, etc. 
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4.1.2 For small articles containing sleeves, the sleeves 
shall be cut-off or turned inside the garment. When the 
sleeves are cut-off, the cut parts shall be loosely seamed 
by the method described in 4.2. 

4.2 The free edges of the double-thickness specimens 
shall be sewn with a dimensionally stable thread, for 
example, polyester thread, using a chain stitch and stitch 
length of2 to 3 mm. 

5 CONOmONINC OF TEST SPEOMENS 

5.1 Prior to test, the specimens shall be conditioned 
to moisture equilibrium from dry side in the standard 
atmosphere at 65 ± 2 percent relative humidity and 
27 t 2T temperature (see IS 6359: 1971 ^Method for 
conditioning of textiles', given in Section B-l/l). 

5.2 When the test specimens have been left in the 
standard atmosphere for at least 24 hours in such a 
way as to expose, as far as possible, all portions of 
the specimens to the atmosphere, they shall be 
deemed to have reached moisture equilibrium. 
However, in the case of fabric which weight more 
that 270 g/m^ this period shall be 48 hours. 

NO If -It is preferable lo store the newly finished fabrics 
or garments for about a week before conditioning. 

5.3 Atmospheric Conditions for Testing 

1 he test shall be carried out in the standard atmosphere 
(aw 5.1). 

6 APPARATUS 

6.1Cubex International wShrinkage Testing 
Apparatus or Wash Wheel or an Equivalent Machine 

.SVc Annex A. 

6.2 A Laboratory or Domestic Spin Drying Apparatus 

6.3 Marking Equipment 

As specified in 4.3 of IS 10099:1982 ^Methods for 
preparation, marking and measuring of fabric specimens 
and gannents in tests for determination of dimensional 
change', given in Section C/l. 

6.4 Make>Weight$ 

Each make-weight shall consist of two squares of cotton 
interlock fabric, having a loop length of 2.9 mm and 



made from 12 tex cotton yam, sewn together to give a 
mass of 25 g. The squares shall have rounded comers 
and have no loose ends or possibility of unravelling. 
Each make- weight shall be adjusted to a pH of 7 prior 
to use by soaking it in the liquor specified in 7.2. 

7 REAGENTS 

7.1 Quality of Reagents 

Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water shall be used here 
the use of water as reagent is intended, 

NOTE — 'Pure Chemicals' shall mean chemicals thai do not 
contain impurities which affect the test results. 

7.2 Buffer Solution (pH7) 

A Solution containing 4.5 g of anhydrous sodium 
dihydrogen phosphate plus 8 g of anhydrous disodium 
hydrogen phosphate per litre, corrected to pH 7. Distilled 
water is not necessary, but hard water (with total hardness, 
as calcium carbonate, greater than 1 00 ppm) shall not be 
used. 

7.3 Wetting Agent 

NOTF— Sodium dioctyl-sulpho-succinatc is suitable. 

8 MARKING AND MEASURING OF TEST 
SPECIMENS 

8. 1 The test specimens shall be marked and measured 
as specified in IS 10099:1982 ^Methods for 
preparation, marking and measuring of fabric 
specimens and garments in tests for determination of 
dimensional change* given in Section C/l {see also 
Fig.l). 

NOTH — The marks shall not be placed less than 25 mm 
from the edges of the specimen. 

8.1.1 S(K'ks, Stockings 

Place the marks (see Fig. 2) so that separate length 
measurements can be made on the leg and foot of each 
article. Mark each side of the article. Do not include the 
heel and the toe sections in the measurements. 

8.1.2 Smail Articles Other Than Socks, Stockings 

Place the marks so that the maximum dimensions of length 
and width can be utilized taking precautions to avoid 
seams and trimmings. 
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9 PROCEDURE 

9.1 Initial Measurement 

9. 1 . 1 Preconditioning 

Expose the specimens to the standard atmosphere as 
specifled in 5.1 until it reaches moisture equilibrium 
{see 5.2). Conduct all measurements in the standard 
atmosphere. 

9. 1 .2 Lay the specimens flat and remove wrinkles gently, 
without stretching the specimens. Measure the distance 
between the centres of each of the pairs of marks to the 
nearest millimetre {see Fig. 1 ). 



WIDTH 300 m m 



X -^ X ^ 

X-^i m 



LENGTH 
400 mm 



Fig. I Measurement Points for MARKiNCi the 
Specimen 




Fig. 2 Points for Measurfjvient 



9.2 Relaxation Dimensional Change 

9.2.1 Run the required volume {see A- 1.5 or A-2.6 ) of 
the buffer solution containing 0.05 percent (m/v j wetting 
agents into the machine {see 6.1). 

9.2.2 Add a load of mass 1 kg, made up of the test 
specimens plus make-weights not more than half the 
load of the specimens. 

9.2.3 Ensure that the temperature of the liquor plus load 
is 40 i 2°C at the beginning of the test. 

9.2.4 Subject the specimens and make-weights to a static 
soak of 15 minutes duration, followed by agitation for 
5 minutes. 

9.2.5 Remove the specimens by folding the comers of 
each to the centre in such a way that the whole specimen 
can be supported in hand. Rinse the specimens with as 
little agitation as possible in three successive baths of 
clean water at 40V. While transferring the specimens 
from one bath to another give one gentle squeeze to 
remove excess liquor. 

9.2.6 Hydroextract the specimens using a laboratory or 
domestic spin drying apparatus. Fold each specimen as 
described in 9.2.5 and lay it flat against the side of the 
drum to avoid stretching during spinning. Continue 
hydroextraction until no further water is lost. 

9.2.7 Dry each specimen by laying it flat on a surface 
of low frictional characteristics, for example, smooth 
plastic or metal. Elevated temperatures may be used if 
desired, but these should not exceed 55'^C. If air flow is 
employed, the air velocity shall not be so high as to 
cause agitation of the specimens during drying. 

9.2.8 Condition the specimens using the procedure 
described in 9.1.1. 

9.2.9 Measure the specimens using the procedure 
described in 9, 1.2. 

9.3 Felting Dimensional Change 

9.3. 1 Run the required volume {see A-1 .5 or A-2.6) of 
the buffer solution into the machine {see 6.1). 

9.3.2 Add a load of mass 1 kg, made up of the test 
specimens obtained as in 9.2.9 plus make-weights not 
more than half the load of the specimens. Separate make- 
weights shall be used for the tests for relaxation and 
felting dimensional changes. 
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9.3.3 Ensure that the temperature of the liquor plus 
load is 40 ± l^'C at the beginning of the test. 

9.3.4 Subject the specimens and make-weights to 
agitation in the machine {see 6.1) for a period of 30 to 
60 minutes as agreed between the parties concerned. 

9.3.5 Remove the specimens by folding the comers of 
each to the centre in such a way that the whole specimen 
can be supported in hand. 

9.3.6 Ilydroextract the specimens using the procedure 
described in 9.2.6. 

9.3.7 Dry each specimen using the procedure 
described in 9.2.7. 

9.3.8 Condition the specimens using the procedure 
described in 9.1.1. 

9.3.9 Measure the specimen's using the procedure 
described in 9.1.2. 

10 CALCULATION AND EXPRESSION OF 
RESULTS 

1 0.1 Calculate the mean initial (/), relaxed (/?), and felted 
(F) measurements taking: 

a) three measurements in each direction for fabrics 
and garments other than socks and stockings; 
and 

b) two length measurements for socks and 
stockings, one in leg and the other in foot. 

10.2 Determine the linear dimensional change as 
follows: 

R — I 
Relaxation dimensional change, percent - — — ^100 



Felting dimensional change, percent 



F-R 



xlOO 



Total dimensional change, percent = - 



I 



xlOO 



Indicate a decrease in dimension by a minus sign (-) 
and an increase in dimension by a plus sign (+). 

10.3 Determine the area dimensional as follows : 



Area dimensional change, percent ^I>h'\'Dl'-' 



D.xDi 
100 



where 

D^ = mean dimensional change, percent, in width, and 
Dj^ ~ mean dimensional change, percent, in length. 
11 TEST REPORT 
The test report shall state the following: 

a) A statement that the test was conducted in 
accordance with this test method; 

b) Type of apparatus used (see 6. 1 ); 

c) Load to liquor ratio and time of felting stage; 

d) For socks and stockings, the mean relaxation, 
felting and total dimensional changes in the 
length direction only to the nearest 0. 1 percent; 
and 

e) For fabrics and other garments, the mean 
relaxation, felting and total dimensional changes 
in respect of width, length and area to the 
nearest 0. 1 percent. 
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ANNEX A 

(Clause 6.\) 

DETAILS OFWASHING APPARATUS 



Al CUBEX INTERNATIONAL SHRINKAGE 
TESTING APPARATUS 

A-1.1 The apparatus consists of a stainless steel hollow 
cube (368 mm x 368 mm x 368 mm inside measurement) 
having a capacity of 50 litres. The cube is insulated on 
five sides and the insulation is covered by a metal outer 
casing. In one face there is an opening fitted with a 
watertight hinged lid, through which the cube is loaded 
and discharged,. The cube rotates on spindles fixed at 
diagonally opposite comers, the apparatus being fitted 
with a reversible drive. 

A- 1.2 Mounted on the frame is a motor incorporating 
reduction gearing and an electrically controlled timing 
device which periodically reverses the motion of the cube. 
The aparatus is revolved at 60 rev/min for a given time, 
the direction of rotation being automatically reversed 
every 5 minutes with a 5-second pause between the 
reversing cycles. The timing device covers the range of 
to 60 minutes and automatically cuts off at the end of 
the pre-set period. 

A-L3 At one comer of the cube is mounted a manually 
operable drain valve, through which liquid may escape 
when it is opened by the operator. 

A-1.4 An expanded steel guard is provided and is so 
arranged that when it is lifted to allow the cube to he 
loaded or discharged, the driving power the cube is cut 
off The whole assembly may be mounted on a rigid steel 
framework. 

A-L5 The load shall be made up of the test specimens 
plus make-weights not more than half the load of the 
specimens. The quantity of liquor used shall be sufficient 
to cover the load. Normally a load of I kg shall be used in 
25 litres of the liquor. 

A-2 WASH WHEEL 

A-2. 1 The wash wheel comprises a horizontal cylindrical 



machine with rotating cage and reversing mechanism. 
The cage should have a diameter between 400 mm and 
600 mm and peripheral speed of 50 to 55 m/min. Other 
diameters may also be used provided that the rotational 
frequency is adjusted to give an equivalent peripheral 
speed. 

A-2.2 Preferably 3 or 4 fins of lifters, about 80 mm wide, 
equally spaced around the interior of the cage and 
extending its full length, should be used. A single fin or 
2 fins may also be used provided that equivalent results 
are obtained. 



A-2.3 The cage shall turn at such a speed that the load is 
lifted by the fins and falls back into it (A peripheral speed 
of 54 m/min has been found satisfactory). The cage shall 
make 5 to 10 revolutions before its direction of rotation is 
reversed. 



A-2.4 The machine shall be equipped with a heating 
fiicility using live steam, gas or electricity, and an outlet 
large enough to permit discharge of all liquid from the 
machine in less than 2 minutes. 



A-2.5 A thermometer in a suitable well, or an equivalent 
equipment shall be provided to indicate the temperature 
of water within I "C during washing and rinsing, and there 
shall be an outside water gauge to indicate the level of 
water in the wash wheel. 



A-2.6 The mass of the load to be mn in the machine shall 
be between 8 and 50 kg of air-dry fabric per cubic metre 
of cage space, including the volume of the fins. The load 
shall be made up of the test specimens plus make-weights 
not more dian half the load of the specimens. The quantity 
of liquor used shall be sufficient to cover the load, the 
level being situated at height from one-seventy to one- 
third of the inside diameter of the cage. 
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DETERMINATION OF DIMENSIONAL CHANGES ON WASHING 
OF FABRICS WOVEN FROM RAYON AND SYNTHETIC FIBRES 

{Source : IS 1299 : 1984) 

The dimensions of fabrics woven from rayon and synthetic fibres are liable to change on soaking in water. Their 
dimensional instability is liable to be higher when washed with soap. As the goods made out of these materials are 
usually washed with soap, their dimensional change behaviour is of obvious interest to the consumer. 



1 SCOPE 

1.1 It prescribes a method for determination of 
dimensional changes on washing of fabrics woven from 
rayon and synthetic fibres or their mixtures. 

1.2 The method is intended only for the assessment of 
dimensional changes undergone by woven fabrics 
subjected to single machanical washing. When it is 
desired to determine the amount of progressive 
dimensional changes, the test specimens should be 
washed repeatedly and the amount of dimensional 
changes in the washed specimens and the number of 
testing cycles to which the specimens have been 
subjected indicated clearly. 

2 SAMPLING 

2.1 Lot 

ITic quantity of the fabric purporting to be of one definite 
type and quality, delivered to a buyer against one despatch 
note shall constitute a lot. 

2.2 Samples for test shall be selected so as to be 
representative of the lot. Samples drawn in compliance 
with the material specification or as agreed to between 
the buyer and the seller shall be held to be representative 
of the lot. 

3 TRST SPECIMENS 

3.1 From the samples under test draw 3 test specimens, 
each of length 650 mm and of ftill width, taking care that: 

a) the specimens are not drawn from within 1 m 
of either end of the piece, 

b) no two specimens are drawn from the same 
piece, and 

c) the specimens are cut and not torn from the 
piece. 

3.2 The free edges of the specimens shall be sewn with a 
dimensionally stable thread, for example, polyester thread, 
using a chain stitch and stitch length of 2 to 3 mm. 



4 CONDITIONING OF TEST SPECIMENS 

4.1 Prior to test, the test specimens shall be conditioned 
to moisture equilibrium from dry side in the standard 
atmosphere at 65 ±2 percent relative humidity and 
27i:2''C temperature (see IS 6359:1971 * Method for 
conditioning of textiles', given in Section B-l/1). 

4.2 When the test specimens have been left in such an 
atmosphere for 24 hours in such a way as to expose, as 
far as possible, all portions or the specimens to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. However, in the case of fabrics 
which weigh more than 270 g/m^ this period shall be 48 
hours. 

NOTK — It is preferable to store the newly finished fabrics 
tor about a week before conditioning. 

4.3 Atmospheric Conditions for Testing 

The test shall be carried out in the standard atmosphere 
iseei.Xy 

5 APPARATUS 

5. 1 Cubex International Shrinkage Testing Apparatus 
or Wash Wheel or an Equivalent Machine 

See Annex A. 

5.2 Extractor 

A laundry-type centrifugal extractor with perforated 
basket, capable of adjusting the moisture retention of 
the fabric to a range between 50 and 100 percent (m/m) 
based on the air-dry mass of the fabric. 

NOTES 

1 Any other apparatus that will give equivalent results without 
fabric distortion for example, rubber roll wringer which could 
pass the specimen through the rolls along a diagonal line 
without altering its dimensions may also be used. 

2 Heavier fabrics of tight construction require a high nK>isture 
retention to ensure removal of wrinkles during pressing. 
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5.3 Pressing Equipment 



8 PROCEDURE 



A flat bed press capable of pressing a specimen of 
size 600 mm x 600 mm and of providing a minimum 
pressure of 3 kPa. The temperature of the press shall 
be 150 ± 15''C. 

5.4 Marking Equipment 

As specified in IS 10099:1982 ^Methods for 
preparation, marking and measuring of fabric 
specimens and garments in tests for determination of 
dimensional change', given in Section C/1. 

5.5 Make-Weights 

The make-weights shall consist of fabric similar to that 
of the test specimens. Each make-weight shall be adjusted 
to a pU of 7 prior to use. 

6 REAGENT 

6.1 Soap Solution 

Prepare a stock solution by dissolving 0.5 kg of soap in 
4 litres of hot water When cooled, this solution forms 
a thick jelly which may be used as required. From this 
stock solution, prepare a soap solution for the test 
containing 5 g/1 of soap on dry mass basis. 

Soap meeting the following composition (based upon 
dry mass) is.satisfactory: 

Free alkali calculated as NajCO,, Max 0.3 percent 

Free alkali calculated as NaOH, Max 0. 1 percent 

Combined fatty acids calculated 85 percent 

as Na salt, Min 

Titre of mixed fatty acids prepared 39T 

from the soap, Max 

Iodine value of fatty acids. Max 50 

NOTE — Information regarding availability of the soap of 
above composition may be had from BIS ^ > 



7 PREPARATION, MARKING 
MEASURING OF TEST SPECIMENS 



AND 



7.1 The test specimens shall be prepared, marked and 
measured as specified in IS 10099:1982 ^Methods for 
preparation, marking and measuring of fabric specimens 
and garments in tests for determination of dimensional 
change*, given in Section C/1 . 



8.1 Initial Measurement 

Expose the specimens to the standard atmosphere as 
specified in 4.1 until they reach moisture equilibrium 
{see 4.2). Measure the distance between the centres of 
each of the pairs of marks to the nearest millimetre using 
the procedure described in IS 10099:1982 ^Methods 
for preparation, marking and measuring of fabric 
specimens and garments in tests for determination of 
dimensional change*, given in Section C/1. 

8.2 Washing and Rinsing 

8.2.1 Run water into the machine (.y(v 5.1) at the 
temperature such that the machine will heat the liquor to 
50 X within 10 minutes, maximum, and till to the proper 
level for washing (see A- 1.5 or A-2.6) within 4 minutes. 

8.2.2 Add a load of mass I kg, made up of the test 
specimens plus made-weights not more than half the load 
of the specimens. 

8.2.3 Add sufficient soap (6.1) to give good running 
suds. If more than 5 g/l of soap is used, the amount and 
reasons for this shall be reported [see 1 1.1 (c)]. The 
temperature shall be maintained at not less than 45''C. 

8.2.4 When the machine has run for 45 minutes, timed 
from tlie start of the lest drain off the soap solution quickly 
and fill the machine with water to the proper level for 
rinsing. Raise the temperature to 50''C within 1 miunutes 
maximum. 

8.2.5 When the machine has run for another 5 minutes, 
drain off the water, fill again and heat to 50''C as before. 

8.2.6 At the end of the next 5 minutes, drain off the 
water quickly. Allow the machine to run without further 
additions for 5 minutes more. Stop the machine. 

8.3 Extraction 

Remove the specimens from the machine by folding the 
comers of each to the centre in such a way that the whole 
specimen can be supported in hand. Lay each specimen 
flat against the side of the perforated basket of the 
extractor to avoid streching during rotation and extract 
the excess water (5.2). 

8.4 Pressing 

Press each specimen taking care to ensure that it is 
smoothened. Without stretching, remove wrinkles 
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before pressing. Continue this operation until sufficient 
moisture has been extracted from the fabric to ensure 
conditioning from the dry side. 

8.5 Final Measurement 

Allow the pressed specimen to cool, condition in the 
standard atmosphere and measure the distance between 
the centres of the markings to the nearest millimetre 
{see IS 1 0099 : 1 982 * Methods for preparation, marking 
and measuring of fabric specimens and garments in tests 
for determination of dimensional change', given in 
Section C/ 1). 

9 CALCULATION AND EXPRESSION OF 
RESULTS 

9. 1 Calculate the dimensional changes in the length and 
width directions separately by the following formula: 



Dimensional change, percent = • 
where 



I 



xHX) 



F = final measurement (see 8.5), and 
/ -- initial measurement (j^^e 8.1). 

Express as percentages of the original value to the nearest 
0.5 percent, using a minus sign (-) to indicate shrinkage 
and a plus sign (^) to indicate elongation. Calculate the 
mean value and the range of the dimensional change for 
each set of replicates. 



9.2 Determine the area dimensional change as follows: 
Area dimensional change, percent = 



/). + D» 



100 



where 



D^ = mean dimensional change, percent in width; and 
Dj = mean dimensional change, percent in length. 

10 REPORT 

10. 1 The test report shall include the following particulars: 

a) A statement that the test was conducted in 
accordance with this test method; 

b) Type of apparatus used {see 5. 1 ); 

c) Concentration of the soap solution used (state 
the reasons for using more than 5 g/1 of soap 
when this amount is exceeded); 

d) Number of testing cycles to which the specimens 
were subjected; 

e) Dimensional changes in each specimen in the 
length and width directions and in area; 

Mean dimensional changes in the replicates, in 
the length and width directions and in area; and 

g) Range of individual dimensional change values. 
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ANNEX A 

(Clause 5.1) 
DETAILSOFWASHING APPARATUS 



A-1 CUBEX INTERNATIONAL SHRINKAGE 
TESTING APPARATUS 

A-l.l The apparatus consists of a stainless steel hollow 
cube (368 mm x 368 mm x 368 mm inside measurement) 
having a capacity of 50 litres. The cube is insulated on 
five sides and the insulation is covered by a metal outer 
casing. In one face there is an opening fitted with a 
watertight hinged lid, through which the cube is loaded 
and discharged. The cube rotates on spindles fixed at 
diagonally opposite comers, the apparatus being fitted 
with a reversible drive. 

A- 1. 2 Mounted on the frame is a motor incorporating 
reduction gearing and an electrically controlled timing 
device which periodically reverses the motion of the cube. 
The apparatus is revolved at 60 rev/min for given time, 
the direction of rotation being automatically reversed 
every 5 minutes with a 5-second pause between the 
reversing cycles. The timing device covers the range of 
to 60 minutes and automatically cuts off at the end of 
the pre-set period. 

A- 1. 3 At one comer of the cube is mounted a manually 
operable drain valve, through which liquid may escape 
when it is opened by the operator. 

A- 1.4 An expanded steel guard is provided and is so 
arranged that when it is lifted to allow the cube to be 
loaded or discharged, the driving power to the cube is 
cut off. The whole assembly may be mounted on a rigid 
steel framework. 

A-1,5 The load shall be made up of the test specimens 
plus make weights not more than half the load of the 
specimens. The quantity of liquor used shall be sufficient 
to cover the load. Normally a load of I kg shall be used in 
25 litres of the liquor. 

A-2 WASH WHEEL 

A-2J The wash wheel comprises horizontal cylindrical 



machine with rotating cage and reversing mechanism. 
The cage should have a diameter between 400 and 600 
mm and peripheral speed of 50 to 55 m/min. Other 
diameters may also be used provided that the rotational 
frequency is adjusted to give an equivalent peripheral 
speed. 



A-2.2 Preferably 3 or 4 fins or litters, about 8 cm wide, 
equally spaced around the interior of the cage and 
extending its full length, should be used. A single fin or 
2 fins may also be used provided that equivalent results 
are obtained. 

A-2.3 The cage shall turn at such a speed that the load is 
lifted by the tins and falls back into it (A peripheral 
speed of 54 m/min has been found satisfactory). The 
cage shall make 5 to 10 revolutions before its direction of 
rotation is reversed. 



A-2.4 Ihe machine shall be equipped with a heating 
facility, using live steam, gas or electricity, and an outlet 
large enough to permit discharge of all liquid from the 
machine in less than 2 minutes. 

A-2.5 A thermometer in a suitable well, or an equivalent 
equipment, shall be provided to indicate the temperature 
of water within TC during washing and rinsing, and 
there shall be an outside water gauge to indicate the 
level of water in the wash wheel. 



A-2.6 The mass of the load to be run in the machine 
shall be between 8 and 50 kg of air-dry fabric per cubic 
metre of cage space, including the volume of the fins. 
The load shall be made up of the test specimens plus 
make-weights not more than half the load of the 
specimens. The quantity of liquor used shall be sufficient 
to cover the load, the level being situated at a height 
from one-seventh to one-third of the inside diameter of 
the cage. 
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DETERMINATION OF DIMENSIONAL CHANGES OF 
SILK FABRICS ON WASHING 

{Source : IS 3561 : 1989) 

Merely on soaking in water the dimensions of fabrics woven from silk are liable to change. Their dimensional 
instability is liable to be higher when washed with soap. As fabrics made out of silk are washed with mild soap, their 
dimensional stability is of obvious interest to the consumer. 



1 SCOPE 

1.1 It prescribes a method for determination of 
dimensional changes on washing of natural silk 
fabrics. 



4.3 Means of Marking Reference Points, as 

specified in 4.3 of IS 10099 : 1982 'Methods for 
preparation, marking and measuring of fabric 
specimens and garments in tests for determination of 
dimensional change' given in Section C/1. 



1.2 The method is intended only for the 4.4 Two Pieces of Plate Glass, each measuring at least 



assessment of dimensional changes undergone by 
fabrics subjected to a single washing treatment. 
When it is desired to determine the amount of 
progressive dimensional changes, the test 
specimens should be washed repeatedly and the 
amount of dimensional changes of the washed 
specimens and the number of washing cycles to 
which the specimen has been subjected, be 
indicated clearly in the report. 



600 mm x 600 mm. 

5 REAGENTS 

5. 1 Quality of Reagents 

Unless otherwise specified pure chemicals and distilled 
water shall be used wherever the use of water as a reagent 
is intended. 



2 PRINCIPLE 

Ihe specimens, after conditioning, is measured, washed, 
dried under prescribed conditions, reconditioned and 
rcmcasured. The dimensional changes obtained are 
calculated from the means of the original and final 
dimensions in the length ways and/or widthways 
direction. 

3 SAMPLING 

Sample from the lot shall be drawn so as to be 
representative of the lot. Sample drawn in accordance 
with the relevant material specification or as agreed to 
between the buyer and the seller shall be held to be 
representative of the lot. 

4 APPARATUS 

4.1 Water Tight Tray or Container 

Approximately 100 ml deep and of sufficient area to 
contain tlie specimen horizontally without folding. It shall 
be provided with a glass plate for covering and with 
suitable draining arrangement. 

4.2 Steel Rule, graduated in mm. 



NO TF -- * l*urc chemicals' shall mean chemicals ihat do not contain 
impurities which affect the test results. 

5.2 Soap Solution 

Containing 5 g of soap per litre of the composition as 
specified in Annex A. 

6 ATMOSPHERE FOR CONDITIONING AND 
TESTING 

6. 1 Prior to test, the test specimens shall be conditioned 
to mositure equilibrium from the dry side in a standard 
atmosphere at 65 ±2 percent relative humidity and 
27±2''C temperature (see IS 6359: 1971 ^Method of 
conditioning of textiles', given in Section B-l/l). 

6.2 When the test specimens have been left in such 
an atmosphere for 24 hours in such a way as to 
expose, as far as possible, all portions of the 
specimens to the atmosphere, they shall be deemed 
to have reached moisture equilibrium. However, in 
case of fabrics which weigh more than 270 g/m\ 
this period shall be 48 hours. 

NOTE — It is preferable to store the newly finished fabrics for 
about a week before conditioning. 
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6.3 The testing shall be carried out in the standard 
atmosphere (see 6.2). 

7 TEST SPECIMENS 

Draw at least one test specimen from each piece of wide 
fabrics measuring not less than 500 mm ^ 500 mm with 
edges parallel to the length and width of fabric and at 
least three specimens from each piece of narrow fabrics 
measuring 500 mm in length and of full width. Do not 
take any specimen within 1 m of either end of the piece. 
In case of wide fabrics, do not take specimens with 
selvedges. For knitted fabrics, make up the specimens 
in double thickness, sewing the free edges together 
with dimensionally stable thread. When fabrics with 
fancy weave structures are being tested, ensure as far 
as possible that exact number of repeats are taken in 
each test specimen. 

NOTE — The specimen should be cut and not torn from the 
fabric. 

8 PROCEDURE 

8.1 Marking and Measuring ofTest Specimens before 
Washing 

Mark and measure the distance between reference 
points in the test specimens previously conditioned in 
the standard atmosphere {sec 6.2) as prescribed in 
IS 10099 : 1982. * Methods for preparation, marking 
and measuring of fabric specimens and garments in 
tests for determination of dimensional change', given 
in Section C/l. 

8.2 Washing ofTest Specimens 

8.2. 1 Lay one test specimen flat after removing all creases 
and wrinkles by hand for one hour in the watertight tray 
containing 5 g/l of soap solution at 50''C, Ensure that 
the depth of liquid above the specimen is at least 25 mm. 
If necessary, keep the specimen submerged, for example, 
by use of small weight-pieces, ensuring that these are as 
small as possible. 

8.2.2 After 1 hour, pour off the liquid and wash the 
specimen first with water at 50°C tor 20 minutes and 
then with cold water for 5 minutes while kept flat 
Remove the specimen without distortion from the tray 
and place it flat on a towel. Ensure that the specimen is 
not stretched during handling. The most convenient 
method is to fold the comers to the centre so that the 



whole specimen is supported when lifted on to the 
towel. Remove excess moisture by lightly pressing 
another towel on top of the specimen. 

8.2.3 Lay the specimen on a smooth flat surface and 
allow it to dry at room temperature. Condition the 
specimen in the standard atmosphere {see 6.1) to 
moisture equilibrium from the dry side and remeasure 
the distances between corresponding reference points 
to the nearest mm as prescribed in 8.1 . 

8.3 Repeat the procedure from 8.1 to 8.2.3 with the 
remaining test specimens. 

9 CALCULATION AND EXPRESSION OF 
RESULTS 

9.1 Calculate the mean of the original dimensions and 
the mean of the final dimensions for each test specimen 
in each direction separately to the nearest millimetre. 
Calculate separately the percentage dimensional change 
for each specimen in each direction (lengthways and 
widthways) by the formula: 



Dimensional change, percent : 
where 



mXh-a) 



a mean original dimension before treatment 

for each test specimen, and 
/) mean final dimension after treatment for 

each test specimen. 

9.2 Calculate the mean of the dimensional changes ofall 
the specimens, separately in each direction. 

9.3 Express the mean dimensional change percent in 
each direction to the nearest 0. 1 percent. 

10 REPORT 

The report shall include the following information: 

a) Whether the specimens were from wide of 
narrow fabrics and the number of specimens 
tested from each piece in the test sample; 

b) 11ie mean dimensional change, percent, in the 
lengthways and widthways directions for wide 
fabrics, and in the lengthways directions for 
narrow fabrics; and 

c) Indicate a decrease in dimension by a minus 
sign and an increase by a plus sign. 
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ANNEX A 




(Clause 5.2) 




COMPOSITION OF SOAP 


a) 


Soap shall be free from optical brightening agents 


b) 


Moisture regain, percent. Max 


c) 


litre of fatty acids, °C, Max 


d) 


Total fatty matter, percent by mass, Min 


e) 


Rosin acids, percent by mass 
of total fatty matter. Max 





IJnsaponified fatty matter, 
percent by mass. Max 


g) 


Free caustic alkali, 
percent by mass, Max 


h) 


Matter insoluble in alcohol, 
percent by mass. Max 


J) 


Glycerol percent by 
mass. Max 


k) 


Hexabromide test 
(on fatty acids) 



4 

25 
80 

3.0 

0.5 

0.05 

2.0 

1.5 

Negative 
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DETERMINATION OF ABSORBENCY OF 
ABSORBENT TEXTILE MATERIALS 

(Source : IS 2369 : 1967 ) 

Absorbent textile materials, such as cotton gauze and cotton wool, are used mostly for surgical purposes. A 
cotton material of definite absorbency is necessary for use In surgical and other purposes. A textile material, 
whose absorbency in tenns of seconds is less than 10, is considered as highly absorbent material, it is hoped that 
the revised standard would be helpful in determining the absorbency of absorbent textile materials. 



1 SCOPE 

This standard prescribes a method for determination of 
absorbency of absorbent textile materials, such as cotton 
gauze and cotton wool. 

2 PRINCIPLE 

The test specimen of specific area or specific volume is 
placed on the surface of water. The time taken by the 
specimen to absorb water and sink in it completely is a 
measure of the absorbency of the test specimen. The 
shorter the time taken by the specimen to sink in water 
completely, the greater is its absorbency. 

3 SAMPLING 



4 CONDITIONING OF TEST SPECIMENS AND 
ATMOSPHERIC CX)NDITIONS FOR TESTINC; 

4. 1 Conditioning for Test Specimens 

Prior to test, the test specimens shall preferably be 
conditioned to moisture equilibrium in a standard 
atmosphere at 65 i 2 percent relative humidity and 
27 i2"C temperature (see Section B-l/1). 

4.1.1 When the test specimens have been left in such an 
atmosphere for 24 hours in such a way as to expose, as 
far as possible, all portions of the specimens to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. 

4.2 Atmospheric Conditions for Testing 



3.1 Lot 

The quantity of rolls or bundles of absorbent material 
(such as cotton gauze and cotton wool) delivered to the 
buyer against a despatch note shall constitute the lot. 

3.2 Unless otherwise agreed to between the buyer and 
the seller the number of rolls or bundles to be selected 
at random from the lot shall be as given below: 



Lot size 


Sample Size 


(1) 


(2) 


Up to 100 


4 


101 "150 


5 


151 "300 


7 


301 "500 


10 



3.3 The rolls or bundles selected according to 3.2 shall 
constitute the test sample. 



The test shall preferably be carried out in the standard 
atmospheric conditions (.svc^ 4. 1 ). 

5 APPARATUS 

5.1 Wide-Bore (ilass Tube, open as both ends {see 
Fig. I). 

5.2 Class Plunger, solid or closed at the bottom 
(see Fig. I ). 

5.3 Glass Trough, of suitable size, preferably 
20cm X 15 cm X 50cm. 

5.4 Retort Stand, with a clamp. 

5.5 Stop -Watch, reading correct to 0. 1 second. 

5.6 Two Glass Plates, 10 cm x 10 cm and 0.75 cm 
thickness. 

5.7 A Pair or Forceps 
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END A 



3210 
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END B 



k— «50D-J 



WIDE -BORE 
GLASS TUBE 




GLASS 
PLUNGER 



All dimensions in niillimetrcs 

I'Ki. I WiDi -BoRi Glass Tubi, (wmh Funnu. End B) 
AND Glass Pi unci r 

6 REACKNI^ 

Distilled Water, maintained at 27 fc 2''C. 

7 PROCEDURE 

7.1 (Method I — For Cotton Gauze Like Material 

r:xposing specific area to water. 

7. 1 . 1 From each roll or bundle in the sample, draw 5 test 
specimens each from a single layer and weighing I g. 

7.1.2 Take one test specimen. Fold it to a square of 
5 cm X 5 cm. Place it between the glass plates. Place I kg 
weight on the glass plate for 10 minutes. Remove the 
weight and the top glass plate. Place the test specimen 
gently on the surface of water with a pair of forceps. 
Start the stop-watch when the test specimen touches the 
surface of water. Stop the stop-watch when the test 
specimen disappears under the surface of water. Note 
the time taken. 

7.1.3 Repeat the procedure as given in 7,1,2 with the 
remaining test speciemens. 



7.1.4 Calculate the average time, in seconds, taken by 
the test specimens to sink in water. 

7.2 Method II < For Cotton Wool Like Material 

Exposing specific volume to water. 

7.2.1 From each roll or bundle in the test sample, draw 
5 test specimens each weighing I g. 

7.2.2 Take one test specimen. Hold the wide-bore glass 
tube vertical on a flat surface with the funnel end B at the 
top. Transfer the test specimen to the tube. Insert the 
plunger and gently compress the test specimen tt^a 
volume of 20 ml. 

NOTt - Ihe lube may be graduated, if not the tcsi specimen 
may be compressed to a length of 25 mm in the lube which 
gives a volume ot 20 ml. 

7.2.3 Pour the distilled water in the glass trough so that 
the level of water is 70 mm below the top of the trough. 

NO 1 1 — A clearance of 70 mm from the top is necessary to 
prevent or minimize the air draught acting on the test 
specimen when it is dropped on the surface of the water. 

7.2.4 Fix the glass tube with the test specimen inside the 
tube on the stand in such a way that the funnel end B is 
5 mm above the surface of water in the trough. Insert the 
plunger from the end A and push slowly the test specimen 
on the surface of the water. Start the stop-watch when 
the test specimen touches the surface of water. Stop the 
stop-watch when the test specimen just disappears under 
the surface of water. Note the time taken. 

NOI I' — The test specimen should disappear under the surface 
of the water when completely saturated with water. 

7.2.5 Repeat the procedure given as in 7.2.2 to 7.2.4 
with the remaining test specimens. 

7.2.6 Calculate the average time, in seconds, taken by 
the test specimen to sink in water. 

8 REPORT 

Report the method followed and the average time taken 
(sec 7.1.4 or 7.2.6) as the absorbency of the absorbent 
material in the lot in terms of seconds. 
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DETERMINATION OF WETTABILITY OF COTTON FABRICS 

(Source : IS 2349:1963) 

In the cotton textile industry the fabrics undergo treatment of scouring prior to bleaching and other tlnishing treatments. 
By scouring treatment the cotton material is made more absorbent. Wettability is a very important property of all 
textile materials. Bleaching, dyeing, and tlnishing of textiles are dependent among others on the wettability of the 
material. It is expected that the method of test prescribed in this standard would be of use for determining the 
wettability of cotton textile materials. 



1 SCOPE 

It prescribes a method for the detennination of wettability 
of cotton fabrics. This method is also applicable tor 
assessing the efficiency of scouring. 

2 PRINCIPLE 

A drop of water is allowed to fall on the test specimen. 
A lamp is suitably placed so that the image of the lamp is 
seen on the drop. The time taken for the image of the 
lamp to ju.st disappear at the edge of the drop is noted. 
This time is a measure of the wettability of the sample 
under test. 

NOir — [he longer the time taken, the lower is the 
uetlability 

3 SAMPLING 

3. 1 Sample to detemiine wettability of a lot of the material 
shall be selected so as to be representative of the lot. 

3.2 Sample drawn in accordance with an agreement 
between the buyer and the seller to determine the 
wettability of a lot of the material shall be held to be 
representative of the lot. 

X3 In case of dispute as to whether the material in a lot 
conforms to the standard or not and there being no agreed 
method of drawing its representative sample, the sample 
selected to represent the lot shall consist of fabric from 
bales constituting the early, middle and late parts of the 
lot in order of time of delivery, or in the case of single 
delivery, in order of serial numbers ot bales. The fabric 
selected shall be not less than 1 percent nor more than 10 
percent of the lot by weight and shall be selected from 
bales constituting not less than 10 percent nor more than 
50 percent of the lot. 1 he fabric so drawn shall const^tiite 
the test sample. 

4 ATMOSPHERIC CONDITIONS FOR TESTINC; 

4.1 Unless otherwise provided for in an agreement 
between the buyer and the seller, all tests shall be carried 



in a standard atmosphere at 65 > 2 percent relative 
humidity and 27 i 2' C temperature or within a period of 
5 minutes of the removal of the test spcimen from the 
standard atmosphere. 

4.2 The test shall be carried out in standard atmosphere 

(.YCV4.I). 

5 CONDITIONING OF TEST SPECIMENS 

5.1 Prior to evaluation, the test sample (or the test 
specimens drawn therefrom) shall be conditioned to 
moisture equilibrium (sec 4. 1 ), unless otherwise provided 
for in an agreement between the buyer and the seller. 

6 PREPARATION OFTEST SPECIMENS 

6. 1 From the test sample drawn as in 3.2 and 5,3, draw at 
random a 20 cm x 20 cm test specimen such that at least 
five test specimens are taken. Treat these test specimens 
with distilled water at .10"C, with a material to liquor ratio 
of 1 : 50 for 30 minutes. Then remove the moisture present 
in the test specimens by pressing them between folds of 
niter paper and dry them at room temperature. 

6.2 lake one test specimen treated as in 6. 1 , and mark on 
it, preferably in the middle, by means of marking pencil a 
square measuring 10 cm x 10 cm. Subdivide the square 
into 25 small squares, each measuring 2 cm x 2 cm. 

7 APPARATUS AND REAGENTS 

7.1 An apparatus consisting of a base on which are fixed: 

a) an arm which carries : 

1 ) a boss holding a small burette which is provided 
preferably with a metal edge, that is, a tip of 
external diameter 1 .2 mm; and 

2) a housing containing an electrical lamp. 

b) a viewing ring which is adju.stable for height 
corresponding to the length of the specimen to 
be examined. 
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7.2 Wooden Embroidery Frame 

1 5 cm in diameter. 

7.3 Stop-Watch 

Reading correct to one-tenth of a second. 

NO 1 1 A reciprocal tinic scale reading up to two revolutions 
superimposed on the ordinary scale is very convenient 

7.4 Distilled Water 



When the image disappears at the edge of the drop, stop 
the stop-watch. From the two readings observed, 
calculate the time, in seconds, taken for the image of the 
lamp to disappear at the edge of the drop. 

NOTF. — The cnd-poini is determined by placing the viewing 
ring between the observer and a source of light, such as a 
window, at such an angle that the specular reflection of the 
light tVom the surface of the flattened drop can be plainly 
seen As (he drop is gradually absorbed, the area of this tiny 
mirror dimnishes and finally vanished entirely leaving only a 
dull wet spot behind. The stop-watch is stopped at this 
moment. 



8 PROCEDURE 

8.1 Mount the test specimen on the embroidery frame so 
as to have a taut surface. 

8.2 Switch on the electric lamp of the apparatus. Fill 
the burette with distilled water. Place the test 
specimen mounted on the frame on the base of the 
apparatus. Adjust the height of the burette such that 
the surface of the cloth is just two drops beneath the 
edge of the burette, and that the drop falls on one of 
the squares. 

8.J Allow a drop to fall on the specimen and, at the same 
time, start the stop-watch. Observe the image of the 
lamp on the face of the drop through the viewing ring. 



8.4 Repeat the procedure prescribed in 8.3 with the 
remaining squares in the specimen. 

8.5 Calculate the average of all the values obtained as 
in 8.3 and 8.4. 

8.6 Repeat the procedure prescribed in 8.1 to 8.5 with 
the remaining test specimens. 

8.7 Calculate the average of all values obtained as in 8.5 
and 8.6. 

9 REPORT 

Report the average value obtained (see 8.7) as the 
wettability of the fabric in the lot in terms of seconds. 
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DETERMINATION OF WATER REPELLENCY 
OF FABRICS BY CONE TEST 

{Source : IS 7941 ; 1976) 
Water passes through water-resistant fabrics by: 

a) penetration of water through their interstices under its own or applied pressure (the resistance offered by 
fabrics to this action is influenced mainly by their construction or structure), 

b) Wetting of one side of the fabrics followed by capillary action; this brings the water to the other side and 
wets it (the resistance offered by fabrics to this action is influenced mainly by their water-repellency), 
and 



c) combination of (a) and (b). 

A number of test methods has been developed for testing waterproofness, water repellency and water resistance of 
fabrics like spray test, hydro-static head test, Bundesmann test, cone test, etc. Mkthese test methods are prevalent 
in industry and trade. However, the use of a particular test depends upon the type of fabric under test and its end 
uses. So far no correlation has been established between the results of different test methods and hence their results 
are not comparable. 

The prescribed cone test is a fairly simple test for assessing the resistance of fabrics to wetting by water. According 
to this method the water resistance of fabrics is assessed on the basis of (a) the degree of weuing of outer surface, 
and (b) the amount of water leakage through the fabric cone when water is kept standing for a fixed time. 



1 SCOPE 

1.1 It prescribes a method for determining the water 
repellency of fabrics (permeable as well as non-permeable 
to air) by cone test. 

1.1.1 This test shall be generally applicable for testing 
heavier types of proofed fabrics used as covers for 
wagons, shelters, etc, N^here pools of water may collect 
during use due to depressions formed by the uneven 
level of the cover. 

2 PRINCIPLE 

Specimen of the fabric is folded to form a cone and kept 
in a wire cone kept in glass funnel. A specified amount 
of water is poured into the cone and left to stand for a 
fixed time. The assessment is made on the basis of: 

a) wetting of the outer exposed surface, and 

b) amount of water leaked out of the cone. 

3 SAMPLING 

Samples shall be so drawn as to be representative of the 
lot. Samples drawn in compliance with the procedure 



laid down in the material specification or as agreed to 
between the buyer and the seller shall be taken as 
representative of ihe lot. In case of cotton fabrics, 
reference to IS 5463: 1 %9 'Method for sampling of cotton 
fabrics for chemical tests', given in section A- 1/3 shall be 
made. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 The test specimens shall be conditioned in 
accordance with IS 6359 : 1971 ^Method for 
conditioning of textiles*, given in Section B-l/1 except 
in case of fabrics heavier than 270 g/m^ for which the 
minimum conditioning period shall be 48 hours. 

4.2 The tests shall be carried out in standard atmosphere. 

5 PREPARATION OF TEST SPECIMEN 

Take a specimen of 30 cm x 30 cm from the conditioned 
test sample and fold it in the form of a cone without 
creasing the folds. Prepare at least 3 test specimens. 

6 APPARATUS 

6.1 Glass or Metal Funnel, of 60^ angle and of 
sufficient size. 
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6.2 Wire Cone, A typical sketch of the wire cone is 
given in Fig. I. 

6.3 Glass Rod 

6.4 Conical Flask, for collecting water under the glass 
funnel. 

6.5 A Stand, for holding the cone assembly. 

6.6 Measuring Flask 

6.7 Water 

Distilled water maintained at a temperature of the testing 
atmosphere (.vcr 4.2). 



60* 




Fid. I A Typical Wirl Conk 
7 PROCEDURE 

7.1 Take a test specimen and prepare a fabric cone 
(see 5), place it in the wire cone and in turn place them 
(fabric cone in wire cone) in the glass (on metal) funnel. 
Mount the assembly on the stand (sec Fig. 2). Place a 
conical flask below the glass funnel. Pour slowly 400 ml 
of water from the sides with the help of a glass rod and let 
it stand for 1 8 hours. At the end of the test period remove 
the water container from below and also pour out the 
water from the cone assembly immediately. 

7.2 Detemnne the amount of water (in milUlitres) collected 
in the container and also visually assess the area of 
wetting of the outer surface of the fabric cone coming 
into contact with the surface of the wire cone (that is, 
ignoring the presence of water within the folds of the 
fabric cone). 




Fig. 2 Assembly of Apparatus 

7.3 Repeat the test with the remaining test specimens. 

8 CRITERIA OF ASSESSMENT 

Assessment of the effectiveness of profiicss of the sample 
shall be made on the basis of limits laid down in the 
material specification for: 

a) amount of penetrated water collected in 
millilitres (see 7.2), and 

b) amount ofwetting of outer surface {see 1,2). 

9 REPORT 

The report shall indicate the following information: 

a) Type of fabric, 

b) Number of test specimens tested, 

c) Assessment rating: 

1) amount of penetrated water collected in 
millilitres; and 

2) amount of wetting of outer surface. 
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DETERMINATION OF WATER REPELLENCY OF 
FABRICS BY WATER SPRAY TEST 

(Source : 18 390:1975) 

The spray test prescribed in this test method is a fairly simple test for assessing the resistance of fabrics to wHting 
by water (water repellency). According to this test method the water repellency of fabrics is assessed on the basis of 
the area of the specimen wetted by a spray of water. 



1 SCOPE 

It prescribes a method for determining the water 
repellency of fabrics (permeable as well as non-permeable 
to air) on the basis of the wetted area of the specimen by 
spray test. 



take 25 to 30 seconds to spray on the specimen and the 
spray should cover an area approximately 150 mm in 
diameter in a horizontal plane 1 50 mm below the perforated 
spray nozzle. 

4.1.2 Stand 



2 SAMPLING 

2.1 Samples drawn in compliance with the procedure 
laid down in the material specification or as agreed to 
between the buyer and the seller shall be taken as 
representative of the lot. In case of cotton fabrics 
reference to IS 3919: 1966 'Method for sampling cotton 
fabrics for determination of physical characteristics' as 
given in Section A- 1/2 shall be made. 

2.2 At least four test specimens, each 230 mm in diameter, 
shall be drawn at random from each individual piece in 
the test sampje. 

3 CONDITIONING AND TESTING ATMOSPHERE 

3. 1 The test specimen shall be conditioned in accordance 
with IS 6359: 197 1 ^Method of conditioning of textiles', 
given in Section B-l/1 except in case of fabrics heavier 
than 270 g/m^ for which the minimum conditioning period 
shall be 48 hours. 

3.2 The tests shall be preferably carried out in standard 
atmosphere. In case it is not possible to carry out the lest 
in standard atmosphere, the specimens shall be 
conditioned as provided for in 3.1 and tested in prevailing 
atmosphere immediately thereafter. 

4 APPARATUS 

4.1 For the purpose of this test, the following apparatus 
shall be assembled as given in Fig. I . 

4. 1 . 1 A Spray Device 

It shall be so constructed that 250 ml of water should 



For holding spray device and the specimen holder. The 
specimen shall be at an angle of 45"^ to the vertical central 
line of the funnel and the spray device shall also be 
vertical. 

4.1.3 Specimen Holder 

A thin circular frame of 1 50 mm inside diameter closely 
fitting in an outer circular frame (similar in construction 
to hoops used for embroidery). 

5 PROCEDURE 

5.1 Mount the specimen in the specimen holder, face 
upward, taking care to keep the former taut. Place the 
specimen so mounted under the spray nozzle on the 
support provided in the stand for this purpose in such a 
way that the warp threads are approximately parallel to 
the direction of flow of water. Pour from the sides quickly 
into the ftinnel 250 ml of distilled water at 27 ± 2^ and 
allow it to spray on the specimen (In order to make the 
degree of wetting distinctly visible, such colouring matter 
may be added to water, that docs not affect the surface 
tension of water). 

NOTI: — Where it is not possible to distinguish between the 
'face' and the 'back', i»urrace of the specimen mounted upwards 
shall be held to be its face. 

5.2 Remove the specimen holder from the stand when 
the spraying has ceased. Hold the specimen holder so 
that, the lowest point of the holder during spraying is in 
the lowest position, the holder is slightly inclined to the 
vertical, and the face of the specimen leans slightly 
forward. Tap the lowest point of the holder 3 times in 
succession against a horizontal surface. 
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I'^^S 



RUBBER COVERING FOR 
LABORATORY RING SUPPORT 




-GLASS LABORATORY 
FUNNEL 



BRASS SPRAY NOZZLE 
(19HOLES,0*9mmOIA) 
FABRIC SPECIMEN 
TO BE TESTED 
SPECIMEN HaOER 
(ISOmm INSOE DIA) 



WOODEN SUPPORT 
AND STAND 



All dimensions in miiiimetrcs. 
Fig. 1 Apparatus for Spray Test 



6 METHOD OF RATING 

6.1 Immediately after the tappings compare, under 
reflected light, the wetting of the face of the specimen 
with the photographic standard spray test ratings 
{see Fig. 2 ). Assign the specimen under test the standard 
spray test rating to which its wetting best approximates. 

6.2 Repeat the test with the remaining test specimens 
and rate them. 

6.3 The average standard rating number obtained by 



evaluating all the test specimens, rounded off to the 
nearest standard rating numbers, shall be reported as the 
rating number of the sample. 

7 REPORT 

Report shall include the following information: 

a) Type of fabric, 

b) Number of test specimens tested, and 

c) Rating number. 
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1 00- No sticking or wetting of the face 

90- Slight random sticking or wetting of the face 

SO-Wetting of the face at spray points 



70- Partial wetting of the whole of the face 
^O-Practically complete welting of the whole of the lace 
0-Complete wetting ol the whole of the face 



(Coloured Water Used k)r Phorxjraphic RFFhcr) 
Fk} 2 Standard Spray Test Ratings 
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DETERMINATION OF WATER ABSORPTION AND PENETRATION 
OF FABRICS USING BUNDESMANN TYPE APPARATUS 

{Source : IS 392 : 1989) 

The work carried out with the Bundcsmann apparatus has produced evidence of unidentified variables. The 
reproducibility of the method is such that although variability within tests or a given apparatus may be reduced to a 
satisfactory level, the variability between tests on different apparatus may be large. However, for testing water- 
repellency and water resistance of textile fabrics, the use of the Bundesmann apparatus is well established since the 
method fulfils the need where quality control testing within a laboratory is concerned. 

llie Bundesmann test is used to assess the behaviour of water resistant fabrics when exposed to heavy rain. To 
assess the efficiency of proofing of water resistant fabrics permeable to air, the quantity of water absorbed by the 
specimen and as a result of exposure to artifical rainfall for the period of test are measured separately, and the data 
considered collectively. 



\ SCOPE 

1.1 It prescribes a method for determination of water 
repellency, resistance to wetting (in term of water 
absorbed ) and resistance to penetration by water in terms 
of water penetrated) of fabrics by the Bundesmann type 
apparatus. 

1.1.1 It is primarily applicable to woven or non-woven 
water repellent fabrics that are permeable to air. 

2 PRINCIPLE 

Four specimens of the fabrics under test are 
simultaneously exposed to a simulated heavy rain shower 
of controlled intensity, while the specimen as a whole is 
flexed and the under surface subjected to the rubbing 
action. The water absorbed by the specimens is 
determined after the test is over which is the measure for 
resistance to wetting. The penetrated water collected in 
cups is the measure for resistance to penetration by water. 

3 SAMPLING 

Sample shall be drawn so as to be representative of the 
lot. Sample drawn in compliance with the procedure laid 
down in the material specification or as agreed to between 
the buyer and the seller shall be taken as representative 
of the lot. In case of cotton fabrics, reference to Section 
A- 1/2 shall be made. 

4 PREPARATION OF TEST SPECIMENS 

4.1 Condition the test sample as specified in 5.1. From 
each individual piece in the test sample, cut out four 
circular test specimens without any crease, each of 



140 mm diameter with a circular dye such that each is 
taken from different location spaced at least 1 00 mm away 
fi-om the edge of the fabric sample being tested. The 
specimens shall not be folded, ironed or treated otherwise 
during the interval between the drawing of the sample 
and testing, except for conditioning. If possible the 
specimens should not be taken directly from the ends of 
the material, since experience has shown that the area 
density (for example, structure) and the finishing may be 
different to that of the majority of the fabric. 

NOTE — The cutting of specimens by means of a circular 
cutting die and press is facilitated if squares 150 mm x 150 mm 
are first cut from the fabric sample. 

5 CONDITIONING AND TESTING ATMOSPHERE 

5.1 The test specimens shall be conditioned in the 
standard atmsophere at 65 i 2 percent relative humidity 
and 27±2°C temperature at least for 24 hours 
(see IS 6359:1971 ^Method for conditioning of textiles' 
given in Section B-1/1). In case of fabric specimens 
heavier than 270 g/m^, the minimum conditioning 
period shall be 48 hours. 

5.2 The tests shall be preferably carried out in standard 
atmosphere (see 5.1). In case it is not possible to carry 
out the test in standard atmosphere, the specimens shall 
be conditioned as provided for in 5.1 and tested in 
prevailing atmosphere within 1 5 minutes of their removal 
from the standard atmosphere (see 5.1). 

6 APPARATUS 

6.1 The apparatus shall be of the continuous-shov^er 
type (see Annex A for details). 
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6.2 Suitable Means for Cutting Specimens of 
140 mm Diameter 

A circular die shall be used with a press or a template and 
scissors. 

6.3 A Mechanical Shaker, conforming to requirements 
given in A-5. 

6.4 AStop-WatchorStopClock 

6.5 Airtight Containers 

These containers shall be of known mass and of such a 
shape and size that the specimen may be inserted without 
being creased before exposure to the shower. 

6.6 A Balance, sensitive to 0.01 g. 

7 PROCEDURE 

7.1 Determine the mass of each conditioned specimen in 
a tared airtight container to the nearest 0.01 g. Set the 
shower working. The water supply used for the test 
shall conform to the following requirements and any 
blocking to the drop-forming system (by foreign matter, 
etc) must be avoided. Use of a filter (containing porcelain, 
Kieselghur candles) on water feeding is recommended. 

a) Temperature 

The temperature of water in the shower tank 
shall be 27± 2°C. A thermostatically controlled 
domestic electric water-heater may be used to 
maintain the required temperature. 



b) pW 

ThepH of Ae water shall be 7.0 i 1 .0, 

NOTE — If required, pH may be adjusted by pas.sage of water 
through suitable ion-exchange resins, or distilled water may 
be used. 



c) Rate of Flow 

The rate of flow of water into a cup shall be 
65±3ml/minpercup. 

7.1.1 Check the rate of flow at least once every 60 min of 
continuous operation as follows: 

Place the cup assembly in position inside the apparatus, 
with the cups drained and the draincocks closed. Switch 
on the motor. Swing away the tray to allow the drops to 
fall on the cups, simultaneously starting the stop watch 
or stop clock. Expose the cups for 1 min, swing the tray 



into position to intercept the shower, stop the motor and 
remove the cup assembly to its stand. Dry the outside of 
the draincocks. Drain each cup through the draincock 
into a 100 ml graduated cylinder and check that the 
required rate of flow has been obtained. 

7.2 Before mounting the test specimens, dry all parts of 
the cups, wipers and clamps that may come in contact 
with the specimens. Remove any water in the exit tubes. 
Do not dry the insides of the cups which should be in 
drained condition at the start of each test. Close the 
draincocks. 

7.3 Mount the specimens with the wiper mechanism in 
the depressed position. Lay the specimens over the cups 
and apply the size of clamping ring that will expose an 
area of specimen with diameter as close as possible to 
100 mm. The specimens must be in continuous contact 
with the rims of cups without folds or other irregularity. 
Lock the clamping rings in position with the spring- 
operated clamps. 

NOTb It is important to note that the clamps should be 
so designed that according to its thickness, the test specimen 
is not exposed where it is mounted over a hard backing 
(for example, the outside of the cup rim) since the impact of 
the shower on fabric so mounted may lead to an increase in 
penetration through the test specimen. 

7.4 Release the wiper arms, if necessary and place the 
cup assembly in position inside the apparatus. Switch 
on the motor. Swing away the tray to allow drops to fall 
on the specimens, simultaneously starting the stop-watch 
or stop-clock. Expose the specimens to the shower for 
10 min unless otherwise agreed between the buyer and 
the seller. 

7.5 At the end of the test period, swing the tray into 
position to intercept the shower, stop the motor and 
remove the cup assembly to its stand. Immediately 
unclamp each specimen from the cups and remove the 
loosely attached water by gripping each specimen 
without folding or creasing it in the clip of the mechanical 
shaker and rotating the handle so that the specimen 
receives 1 shakes. Transfer each specimen to an airtight 
container immediately after the shaking is completed. 

7.6 Determine the mass of each loaded container to the 
nearest 0.0 Ig. 

7.7 Dry the outside of the closed draincocks. Individually 
drain each cup into a measuring cylinder and measure to 
the nearest miliilitre the volume of water collected from 
each cup separately. 
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7.8 Expression of Results 

Calculate the absorption and penetration of water as 
follows. 

7.8.1 Absorption 

Calculate the percentage of absorption of water by the 
following formula: 

(Af2-Mi)x 100x2 



>^ = - 



M^ 



where 

A - percentage of absorption of water, 

A/, » mass of the test specimen before test in g, 

and 
A/j = mass of the test specimen after testing in g, 

NOTE — Since the total area of the test specimen is double the 
exposed area, it is necessary to multiply the absorption figure 
by t>vo to get the correct results. 

7,8.2 Penetration 

The volume of water in millilitres, collected in each cup, 
shall be expressed as the penetration of water. 



7.8 J The average of the four test resuhs for absorption 
and penetration shall be deemed to be: (a) absorption in 
percentage, and (b) pen^ration in miililitre of water by 
and through the specimen, respectively. 

7.9 Repeat the test prescribed m 7.1 to 7.8.3 with the 
remaining pieces in the test sample. 

8 REPORT 

The report shall include the following information: 

a) The nature of the textile fabric tested; 

b) The temperature, hardness and pH value of 
water used; 

c) The period of rain shower exposure to; 

d) The number of tests performed; 

e) The absorption of water in percent by mass of 
each test specimen in the sample, the arithmetic 
mean and range; and 

The penetration of water (in ml) through each 
test specimen. 
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ANNEX A 

(Clause 6.1) 

BUNDESMANN TYPE APPARATUS 



A-l GENERAL DESCRIPTION 

A-1.1 The Bundesmann apparatus {see Fig.l) shall be 
provided witfi a water tank fitted with a number of fine 
jets to generate a shower of water simulating rainfall. 
The tank shall be mounted on a fixed height above the 
four metal test cups provided for mounting the specimens. 
The cups shall be mounted on the apparatus in such a 
manner that they can be rotated by means of an electric 
motor ensuring equal exposure for each specimen to 
falling water. The interior of each cup (or specimen holder) 
shall be fitted with an automatically worked wiper device. 
The wiper arms shall press lightly against the specimen 
by means of springs so that the specimen is flexed 
slightly in addition to the rubbing action as the wiper 
arms pass over its surface. The cups and base plate 
shall be separated fi-om the electric motor by means of a 
sheet metal trough. 

A.2 SHOWER 

A-2.1 The shower tanks shall be provided with 304 brass 
jets made as shown in Fig. 2. They shall be placed 20 
mm apart centre-to-ccntre. 

A-2.2 The means shall be provided for the formation of 
uniformly spaced drops of average mass 0.075 ± 0.0 1 g 
when the rate of flow of water at 27 ± 2X andpH 6 to 8 is 
established at 65 ± 3ml/min per cup. 

A-2.3 The drops shall fall vertically and cover an area 
greater than that swept by the cups as the cups assembly 
rotates. The vertical distance between the centre of the 
specimens when fixed in a position at which the drops 
are released, shall be 1 500 ± 1 mm. 

A-3 CUP ASSEMBLY 

A-3.1 The cup assembly shall rotate at 5 ± I rev/min 
under the shower 

A-3.2 Four cups shall be so mounted on the assembly 
that the specimens arc tilted 10 to 1 5° to the horizontal 
so as to shed water outwards. The centre of the mounted 
specimens shall be 105 i 10 mm from the vertical axis 
of rotation of the cup assembly. 



A-3.3 The cups having a circular orifice shall be 
provided with clamps of such a kind that an area of the 
specimen with 100 mm diameter is exposed. There 
shall be no leakage round the mounted specimen into 
the cup and through the specimen at the clamps. 

A-3.4 An exit hole or aperture of 7 ± I mm diameter shall 
be provided for allowing air displacement but not 
permiting the ingress of water into the cup.The cups 
shall have a minimum capacity of 350 ml when water fills 
the cup up to the exit hole. The cup shall be provided 
with draincocks; having a bore of 3 mm, Min so that the 
water collected may be completely drained. 

NOTf: — The air exit holes in the cups may be advantageously 
provided with external metal tubes that are bent in such a way 
that the impact of the shower on the cup assembly docs not 
cause the water to splash up into the tubes during the test period. 
This will prevent water that overflows down the cup during the 
exposure from becoming lodged in the exit hole. 

A-3.5 Each cup shall be provided with four wiper arms 
fixed at right angles to each other and rotating about the 
axis of the cup. When released the highest point of the 
wiper arm shall stand 3.0 mm proud of the rim of the cup 
and the wipers shall press initially against the specimen 
with a load of 400 i 50 g. The wiper arms shall sweep an 
arc of 100 ± 5°, making 20 complete oscillations per 
minute. The length of the base of the wiper arms shall 
be 96 mm. the maximum width of the wiper and its support 
shall not exced 9.5 mm. The horizontal locating surfaces 
of the wiper supports shall lie in the same plane and this 
plane shall be at right angles to the axis of rotation of the 
wiper-head spindle. 

A-3.6 The wiping surfaces shall be made from 
stainless steel of good quality. The operative surface 
of the wipers shall be formed by machining the 
material to form a part of the cylinder having a diameter 
12.7 :^0.1 mm with its axis disposed radially about 
the wiper head spindle when viewed from above and 
tilted downwards 2° ±3' when viewed horizontally. Tlic 
thickness of the wiping surface shall be from 5.08 to 
5.13 mm. The extremities of the wipers shall have a 
radius of 3 mm. The centre of the wipers shall be 
indented in the form of a cone with a diameter of 13 
mm diminishing to 1 1 mm over a depth of 0.8 mm so 
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that the center of indentation is coaxial with the wiper 
head spindle and at the intersection of the axis of the 
wiper cylinders. Care shall be taken to ensure that the 
ends of the single wiper make a closely fitting but 
joint with the opposite sides of the doubled wiper. The 
machining marks shall then be carefully removed by 
filling parallel to the cylinder axis and final polish 
given to the surface by Grade 00 emery paper to which 
is added a little paraffin. Paraffin residues which 
would contaminate the next specimen to be tested, 
should be removed by subsequent cleaning, such as, 
witii trichloroethylcne. 



of jets. A piece of closely woven cotton fabric, wrapped 
around a perforated metal support, may be efficient 
filter for use on Bundesmami type apparatus. 

A-5 MECHANICALSHAKER 

A-5.1 A clip for holding the specimen shall be attached 
at the end of 213 mm long arm to which a torque of 
9.7 kgf cm should be applied when this arm is released. 
The arm shall move through an arc of 170° to the 
horizontal position and come to rest with a residual 
torque of 1.15 kgf cm. 



A-4 FILTER 

A-4.1 It is desirable for almost all water supplies, to 
provide a filter to obviate the need for frequent cleaning 



A-5.2 The mass of the arm shall be such that the velocity 
measured tangentially at a radius of 195 mm and at a 
deflection of 140 ± 5"^ from the initial position shall be 
5.4 db 0.54 m/s. 
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DETERMINATION OF RESISTANCE TO PENETRATION BY WATER 
OF FABRICS BY HYDROSTATIC HEAD TEST 

{Source : IS 391:1975) 

The hydrostatic head test prescribed in this method is a relatively simple test indicating the effect of fabric structure 
on its resistance to penetration by water. The resistance offered by the fabrics to penetration of water is expressed 
in centimetres of static head of water. 



1 SCOPE 

It prescribes a method of determining the resistance of 
fabrics (permeable as well as non-permeable to air) to 
water penetration by hydrostratic head test. 

2 SAMPLING 

2.1 Samples drawn in compliance with the procedure 
laid down in the material specification or as agreed to 
between the buyer and the seller shall be taken as 
representative of the lot. In case of cotton fabrics 
reference to IS 3919:1966 ^Methods for sampling 
cotton fabrics for determination of physical 
characteristics' given in Section A- 1/3 shall be made. 

2.2 At least eight test specimens, each 100 mm x 1 00 mm, 
shall be drawn at random from each individual piece in 
the test sample. 

3 CONDITIONING AND TESTING ATMOSPHERE 

3.1 The test specimens shall be conditioned in 
accordance with IS 6359: 197 1 'Atmospheric conditions 
for testing' given in Section B-1/1 except in case of 
fabrics heavier than 270 g/m^ for which the minimum 
conditioning period shall be 48 hours. 

3.2 The tests shall be preferably carried out in standard 
atmosphere. In case it is not possible to carry out the 
test in standard atmosphere, the specimens shall be 
conditioned as provided for in 3.1 and tested in prevailing 
atmosphere immediately thereafter. 

4 APPARATUS 

4.1 The apparatus shall meet the following requirements: 

a) Means shall be provided for clamping the 
specimen of fabric in such a manner that: 

1) the specimen is horizontal, 

2) a circular area of the fabric (50 mm 

dia) shall be subjected to a steadily 
increasing water pressure on one face. 



3) no leakage of water at the clamps shall 
occur during the test period, 

4) the specimen shall not slip in the clamps, 
and 

5) any tendency for penetration to occur at 
the clamped edge of the specimen is 
arrested. 

b) The distilled water in contact with the test 
specimen shall be maintained at 27 ± 2°C. 

c) The rate of increase of water head shall be 
100 t5mm/min. 

d) The manometer connected to the testing head(s) 
shall allow pressure to be read to an accuracy 
of 5 mm head of water. 

NOIH — A suitable apparatus is described in Annex A 

5 PROCEDURE 

5.1 Prepare the apparatus for the test as advised by the 
manufacturer. Wipe all water from the clamping surface. 
Take the specimen and clamp it on the testing head in 
such a manner that there is an air space between the face 
of the fabric and the surface of water. Immediately subject 
the specimen to increasing water pressure [see 4.1 (c)]. 
Watch continuously for evidence of penetration by the 
water through the specimen. 

5.2 Carefully observe for drops of water forced through 
the cloth. Ignore drops coming through the test specimen 
at the first two places. Record the head of water in 
centimetres immediately when a drop of water comes 
through a third place in the specimen. 

5.3 Repeat the test with the remaining test specimens. 

6 REPORT 

The report shall include the following information: 

a) Type of fabric; 

b) Number of test specimens tested; and 

c) Mean resistance of fabrics, in centimetres of 
water head. 
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ANNEX A 

(Note in Clause 4.1) 
HYDROSTATIC HEAD TEST APPARATUS 



A-l DESCRIPTION 

A-I.l The apparatus shall consist of the following 
(sec Fig. 1 and 2 ): 

a) Brass Cylinder (M) - Closed at the bottom 
and open at the top, provided with a tube R at 
the side, the latter serving as inlet and outlet 
for water. The smooth flanged top of the 
cylinder in order to prevent damage to the test 
specimen, shall be provided with a ring of thin 
rubber of 50 mm internal diameter (for details 
and dimensions of the cylinder, see Fig. 2). 

b) Ring Clamping Device - A device to clamp a 
metal ring to top of cylinder Mby screw J. The 
metal ring of 50 mm internal diameter, in order to 
prevent damage to the test specimen, is 
provided with a ring of thin rubber of 50 mm 
internal diameter. 

c) Graduated Glass Tube - With the zero mark 
exactly in level with the top of the cylinder M. 

d) Heater Reservoir (see Fig. 1 ) - To constantly 
supply water to the constant water head 
vessel C 

e) Constant Water Head - The diameter of the 
end of its outlet tube G is so adjusted that when 
it is delivering water into graduated tube //, the 
level of water in it rises at a constant rate of 1 00 
mm/min. 

A-2 OPERATION 

A-2.1 Close taps K, L and F and open taps S and B. 
Allow the distilled water from the reservoir A 
(maintained at 27 ± 2X) to run into the vessel C till it 
attains a constant level (The water will maintain constant 
level when it has reached the top of the overflow tube D, 
all excess water being drained ofT through the tube D.). 
Close tap S, open taps L and K and fill the brass cylinder 
A/ with water till it is nearly full. Close the tap K and open 
the tap 5. Lay the test specimen on the rubber ring of the 
cylinder M. Place the clamping ring on top of the test 
specimen and fix the former rigidly by operating the screw 
7. Open the tap F to allow inflow of water into the tube H 
(Just as the level of water in tube H begins to go above 
zero mark the test specimen which is at the same level 
should begin to bulge.). Continue the flow of water 
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Fig. 2 Test-Head of Hydrostatic Head 
Test Apparatus 

steadily into the graduated tube H at such a rate that the 
level of water in the tube rises by 100 mm/min. 
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RESISTANCE TO PENETRATION BY WATER OF FABRICS BY STATIC 

PRESSURE HEAD TEST 

(Source : IS 7940:1976) 

The static pressure head test prescribed in this method is a relatively simple test and gives a good indication of the 
effect of fabric structure on resistance to penetration by water of fabrics. The resistance by a fabric to penetration of 
water is measured in terms of the amount of water penetrating through the fabric per unit area per unit time under a 
static head of water. 



1 SCOPE 

It prescribes a method for determining resistance to 
penetration by water of fabrics by static pressure head 
test. It is applicable to fabrics non-permeable to air. 

2 PRINCIPLE 

A circular specimen of the fabric is mounted horizontally 
and water is forced through the specimen from upper 
side under static pressure. The volume of water collected 
in a given time is expressed in terms of the volume of 
water penetrated per unit area of the fabric per unit time 
(l/m%). 

3 SAMPLING 

Samples shall be so drawn as to be representative of 
the lot. Samples drawn in compliance with the procedure 
laid down in the material specification or as agreed to 
between the buyer and the seller shall be taken as 
representative of the lot. In case of cotton fabrics 
reference to IS 5463:1969 ^Methods for sampling of 
cotton fabrics for chemical tests' given in Section 
A-1/3 shall be made. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

4.1 The test smaples shall be conditioned in accordance 
with IS 6359:1971 ^Method of conditioning of 
textiles' given in Section B-1/1 except in case of 
fabrics heavier than 270 g/m* for which the minimum 
conditioning period shall be 48 hours. 

4.2 The tests shall be carried out in standard atmosphere 

5 PREPARATION OF TEST SPECIMENS 

From each test sample prepare circular test specimens 
of 13 cm diameter from different portions at random. 
Prepare at least 3 test specimens. 



6 EQUIPMENT 

6.1 Means for: 

a) clamping the specimens with a circular test 
portion of 1 cm diameter, 

b) applying the required static water head pressure 
and maintaining the pressure throughout the 
test, and 

c) collecting penetrated water without any loss. 

6.1.1 A typical equipment is detailed in Annex A. 

6.2 Water 

Having pH between 6 and 8.5 and total hardness not 
exceeding 50 ppm, maintained at the temperature of 
testing atmosphere {sec 4.2). 

7 PROCEDURE 

7.1 Adjust the water pressure head level to the required 
height. Place the container for collecting penetrated water 
in position. Open the water supply to the apparatus and 
note the time. Maintain the water level height for I hour. 

7.2 After I hour, immediately remove ♦he water container 
used for collecting penetrated water and determine the 
volume of water collected in litres. 

7.3 Similarly carry out the test for other test specimens. 

8 CALCULATION 

8.1 From the volume of water collected as in 7,1 and 7.2 
calculate the rate of water penetration (water resistance) 
in terms of litres per square metre per hour as follows: 
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Rate of water 
penetration, l/mVh - 



Volume of water collected in 
iitresx 100x100 



3.14x5x5 

Volume of water collected in 
litres X 400 



8.2 Determine the average of all the observations. 



9 REPORT 

The report shall include the following information: 

a) Type of the fabric; 

b) Number of specimens tested; 

c) Static water pressure head in millimetres; and 

d) Rate of water penetration in litres per square 
metre per hour. 



ANNEX A 

(Clause 6A A) 

STATIC PRESSURE HEAD TEST APPARATUS 



A- 1 DESCRIPTION OF THE EQUIPMENT 

A- 1 . 1 The apparatus (see Fig. 1 ) consists of a metallic 
base ring with an internal diameter of 10 cm (for 
holding the specimen), and a metallic dome of 
diameter 10 cm at the base provided with a water inlet 
and an air valve. The dome is fitted in a metal frame, 
so that the dome can be moved up and down or firmly 
fixed over the base ring, A funnel is fitted under the 
base ring. To collect water leaking through the 
specimen, a receptacle is provided. A gauge is 
attached to the water column for measuring the height 
of the column. The water column in connected to 
the water inlet on the metallic dome by means of a 
rubber tubing. The apparatus is also provided with an 
overflow arrangememt (to regulate overflow) and an 
overflow outlet. 



A-2 OPERATION 

A-2.1 Clamp the specimen under test tightly between 
the base ring and the dome with the help of rubber 
washers. Open the water supply and fill the dome with 
water, taking care that all entrapped air is removed by 
permitting a little quantity of water to come out of the 
air valve. When the dome is full of water, close the 
valve and let the water rise in the water column to the 
required height (depending upon the type of fabric). 
Immediately, place the receptacle under funnel. 
Maintain, for 1 hour, the water column at the required 
height by adjusting the overflow arrangememt. 
Immediately after I hour, remove the receptacle from 
under the funnel, and drain off the water in the dome by 
disconnecting the rubber tubing. Determine the volume 
of water which has collected in the receptacle in litres. 
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DETERMINATION OF RESIDUAL SHRINKAGE OF SPUN 
POLYESTER SEWING THREADS 

{Source : IS 9543:1980) 



1 SCOPE 

It prescribes a method for determination of residual 
shrinkage of spun polyester sewing threads. 

2 PRINCIPLE 

A sample of textile material under test is exposed to high 
temperature (in case of dry shrinkage) and alternatively 
immersed in water and dried (in case of wet shrinkage) 
and residual shrinkage expressed as percentage decrease 
in length based on original length of the specimen. 

3 APPARATUS 

3.1 Mounting Device 

The device shall be such that a test specimen of at least 
1 00 cm length can be mounted on it, w ith one of its ends 
in a fixed clamp under the desired dead weight tension 
and 

a) exposed to a temperature of 1 50*^0 or 1 80°C as 
the case may be (in case of dry shrinkage test); 
and 

b) immersed in water at 100°C (in case of wet 
shrinkage test). 

3.1.1 The mounting device shall be provided with 
means for measuring the initial and final length of test 
specimens to a range of 1 mm. 

a) after exposure to a high temperature (in case of 
dry shrinkage test); and 

b) after immersion in water and drying (in case of 
wet shrinkage test). 

4 PROCEDURE 

4.1 Take one of the test specimen and mount it on the 



mounting device under tension of 0.45 ± 0.09 g per tex. 
Note the original length of the test specimen. 

4.2 In Case ofDry Shrinkage Test 

Prepare a small skein of the test specimen and suspend it 
in an oven at a temperature of 1 50 ± 2°C or 1 80 ± 2°C for 
1 5 minutes. Note the flnal length. 

4.3 In Case of Wet Shrinkage Test 

Prepare a small skein of the test specimen and immerse 
it in a test tube containing water. Add a small quantity 
of soap solution (O.t percent) to ensure adequate 
wetting out. In order to prevent local heating, immerse 
the test tube in a water bath at 1 00°C and keep it in this 
position for 15 minutes. Ensure that the water in the 
water-bath is above the level of water in the test tube 
throughout the test. Rinse the test specimen in running 
tap water and allow it to drip dry without tension. Note 
the final length. 

5 CALCULATIONS 

Calculate the shrinkage as follows: 

Shrinkage percent = ~ x lOO 
a 

where 

a = original length of the specimen, and 

b = final length of the specimen (see 4.2 and 4,3). 

6 REPORT 

Report shall include the following 

a) Method employed that is wet or dry; 

b) Shrinkage obtained (see 5); and 

c) Any deviation from the test method. 
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DETERMINATION OF WOOL CONTENT IN 
WOOLLEN TEXTILE MATERIALS 

(Source: 18 8476:1977) 

The method determines the total protein content in the woollen textiles materials. However, it does not necessarily 
mean that the protein content so determined is *all wool', it may also contain other protein fibres besides *woor. 



1 SCOPE 

It prescribes a method for determination of percentage 
of wool in all-wool textiles in any form, such as fibre. 
yam, fabrics, druggets and carpets. 

2 PRINCIPLE 

A pretreated specimen of known oven-dry mass is 
dissolved in sodium or potassium hydroxide. The non- 
wool content, including burrs, seeds, etc, is over-dried 
and weighed, and percentage of wool content is calculated 
therefrom. 

3 SAMPLING 

Samples shall be so drawn so as to be representative of 
the lot. A sample drawn in accordance with the 
procedure laid down in the material specification or as 
agreed to between the buyer and the seller, shall 
constitute the test sample. 

4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING 

Condition the test specimen to moishjre equilibrium in 
the standard atmosphere of 27±2''C temperature and 
65:t2 percent relative humidity [see also IS 6359:1971 
* Method for conditioning of textiles' (see Section B- 1/1 )]. 

5 APPARATUS 

5.1 Soxhiet Apparatus 

5.2 Sintered Glass Crucible No. 1 

5.3 Desiccator 

5.4 Weighing Balance 

Capable of weighing to an accuracy of 10 mg. 



5.5 Drying Oven 

Capable of maintaining a temperature of 105 > 3°C and 
preferably fitted with weighing balance. 

6 REAGENTS 

6.0 Quality of Reagents 

Unless specified otherwise pure chemicals shall be 
employed in test and distilled water shall be used 
wherever the use of water as a reagent is intended. 

NO'll! ~ 'Pure chemicals' shall mean cl)emicals that do not amtain 
impurities which affect tlie test results 

6.1 Sodium or Potassium Hydroxide Solution 
5 percent (m/v). 

6.2 Benzene- Methyl Alcohol Mixture (3 : 2). 

6.3 Acetic Acid Solution 
3 percent (v/v). 

7 PREPARATION OF TEST SAMPLE 

Take the sample weighing about 30 g and cut it into 
pieces, if necessary. Put it in the Soxhiet apparatus and 
extract with benzene-methyl alcohol mixture for two 
hours at a minimum rate of six cycles per hour. Allow 
the solvent to evaporate and then wash the sample in 
water (about 500 ml) at SO^'C for 30 minutes. 

8 PROCEDURE 

8.1 Take a representative specimen weighing about 5 g 
from the prepared sample and place it m a suitable 
container. Place the specimen in the drying oven 
maintained at a temperature of 105 i- 3X and dry it to 
a constant mass. \ 
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NOTF — The mass shall be taken as constant when the difference 
between the two successive weighings made at intervals of 20 minutes 
is less than 0.05 percent. 

8.2 Determine the mass of the specimen without 
removing it from the oven. In case the drying oven is not 
provided with weighing balance, remove the specimen 
from the oven and transfer it to a weighing container of 
known mass provided with a tight lid. The transference 
of the specimen shall be done in as less a time as possible. 
Cool the specimen and the container in a desiccator to 
room temperature before weighing. Weigh the container 
and determine the mass of the specimen to an accuracy 
of lOmg. 

8.3 Put the specimen in a beaker together with 500 ml of 
5 percent sodium or potassium hydroxide solution and 
boil slowly until the wool fibres dissolve. After 10 minutes 
of boiling, filter through a sintered glass crucible. Wash 
the residue first with warm water, then with acetic acid 
solution and finally with hot water. Dry the residue at 
105 ±3T. 

8.4 Examine carefully the residue and the pores of the 
crucible for incompletely dissolved wool. If it is present, 
dissolve it by pouring sodium or potassium hydroxide 
solution. Rinse and dry the residue at \05±3'^C to 



constant mass (see Note under 8.1) and weigh it to an 
accuracy of 10 mg. 

8.5 Similarly test at least two more test specimens. 

9 CALCULATION 

9.1 Calculate the wool content for each test specimen as 
under: 

a-b 

Wool content, percent = ^ 1 00 

a 

where 

a - oven dry mass of the specimen; and 

b = oven dry mass of the residtie. 

NOTE — 1 3 .6 is standard moisture regain for wool . 

9.2 Calculate the average wool content of all the test 
specimens. 

10 REPORT 

The report shall include the following: 

a) Type of material; 

b) Average wool content, percent; and 

c) Number of test specimens. 
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DETERMINATION OF BITUMEN CONTENT IN 
LAMINATED JUTE BAGS 

(5ottrce: IS 8477:1985) 

Jute bags laminated witii craft paper or polyethylene film using bitumen as the bonding material are extensively used 
these days for packing materials like pesticides, fertilizers, etc. Two methods, one based on conditioning of the test 
specimens in a standard atmosphere or in a conditioning chamber and the other based on conditioning of the test 
specimens in a desiccator containing saturated solution of sodium nitrite were evolved for determining the amount of 
bitumen used for bonding the liner and the jute fabric as its quantity is important for the performance of the laminated 
jute bag. 



1 SCOPE 

It prescribes two methods for determination of bitumen 
content in laminated jute bags. 

2 PRINCIPLE 

A specimen of laminated fabric of known mass is taken 
and the liner is removed by dipping in a suitable solvent 
and then the fabric portion is extracted in Soxhlet 
apparatus. From the mass of the initial piece, liner and 
extracted fabric, the bitumen content is calculated. 

3 SAMPLING 

3.1 Lot 

The quantity of laminated jute bags purported to be of 
one defmite type and quality delivered to a buyer against 
one despatch note shall constitute a lot. 

3.2 The sample shall be so drawn as to be the 
representative of the lot. The sample drawn in accordance 
with the procedure laid down in the material specification 
or as agreed to between the buyer and the seller shall be 
taken as representative of the lot. 

4 PREPARATION OF TEST SPECIMEN 

From the sample, cut four pieces of 1 00 mm x 1 00 mm 
taking one piece from the area near the mouth, the other 
from the area close to the bottom and two pieces from 
the middle portions of the bag. The pieces shall be taken 
in such a way that they contain spot application portion 
in case the bitumen is applied off-set. 

5 METHOD 1 

5.1 Conditioning of Test Specimens 

5.1.1 Before testing, condition the specimens to moisture 
equilibrium in standard atmosphere at 27i2°C 



temperature and 65 ±2 percent relative humidity 
[see also IS 6359:1971 'Method for conditioning of 
textiles' (see Section B-l/1)]. 

5.1.1.1 When the test specimens have been left in such 
an atmosphere for at least 24 hours in such a way as to 
expose, as far as possible, all portions of the specimens 
to the atmosphere, they shall be deemed to have reached 
moisture equilibrium. 

5.1.2 In case arrangements are not there for conditioning 
the test specimens in standard atmosphere, these may be 
conditioned in a conditioning chamber and mass 
determined immediately after the removal of the test 
specimens from the conditioning chamber. 

5.2 Apparatus and Reagents 

5.2.1 Soxhlet Apparatus 

5.2.2 Weighing Balance - with an accuracy up to 1 mg. 

5.2.3 Solvent ~ Light petroleum or any other suitable 
solvent such as trichloroethylene or perchloroethylene. 

5.3 Procedure 

5.3.1 Take the conditioned test specimens and determine 
their collective mass to the nearest milligram. 

5.3.2 Wash all the specimens with the solvent 
{see 5.2.3) and carefully separate the liner pieces. Wash 
the liner pieces with solvent to remove adhering traces 
of oil and bitumen. 

5JJ Dry the liner pieces in air and determine their 
collective mass to the nearest milligram (see Note). 

NOTE — If the liner pieces are made of craft paper, these shall be 
conditioned before determining their collective mass. 
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5.3.4 Take the four fabric pieces obtained after the 
removal of liner pieces from the test specimens and 
place them in a thimble of the Soxhiet apparatus. Take 
about 400 ml of the solvent in the extraction flask. 
Extract the pieces for I Vi to 2 hours at a rate of about 
6 cycles per hour. Take out the fabric pieces and let 
the solvent evaporate. 

5.3.5 Condition the fabric pieces as given in 5.1.1 
or 5.1.2 as the case may be, and determine their 
collective mass to the nearest milligram. 

5.3.6 Calculate the quantity of bitumen per square metre 
as given in 7.1 and 7.1.1. 

6 METHOD 2 

6.1 Apparatus and Reagents 

6. 1 . 1 Soxhiet Apparatus 

6.1.2 Wei^hin^ Balance - With an accuracy up to 1 mg. 

6. 1 .3 Desiccator Suitable size, charged with saturated 
solution of sodium nitrite at 27±2X. 

6:1.4 Solvent - Light petroleum or any other suitable 
solvent such as trichloroethylene or perchloroeihylene 

6.2 Procedure 

6.2.1 Condition all the test specimens (see 5.1) in the 
desiccator charged with saturated solution of sodium 
nitrite at 27 i 2"C for at least 24 hours in such a way 
that the fabric side of each specimen is exposed to the 
air inside the desiccator. 

6.2.2 Remove all the specimens from the desiccator 
and immediately determine their collective mass to the 
nearest milligram. 

6.2.3 Wash all the specimens with the solvent (5^e? 6, 1.4) 
and carefully separate the liner pieces. Wash the liner 
pieces with solvent to remove adhering traces of oil and 
bitumen. 

6.2.4 Dry the liner pieces in air and determine their 
collective mass to the nearest milligram (see Note 
under 5.3.3). 

6.2.5 Take the four fabric pieces obtained after the 
removal of the liner pieces from the test specimens and 
place them in the thimble of the Soxhiet apparatus. Take 
about 400 ml of the solvent in the extraction flask. 
Extract the fabric pieces for 1 Vi to 2 hours at a rate of 
about 6 cycles per hour. Take out the fabric pieces and 
let the solvent evaporate. 



6.2.6 Place the fabric pieces in the desiccator 
charged with saturated solution of sodium nitrite at 
27±2°C for at least 24 hours exposing both sides of 
each fabric piece as far as possible to the air inside 
the desiccator. 

6.2.7 Remove the fabric pieces from the desiccator 
and immediately determine their collective mass to the 
nearest milligram. 

6.2.8 Calculate the quantity of bitumen per square metre 
as given in 7.1 and 7.1.1. 

7 CALCULATION 

7. 1 Calculate the quantity of bitumen per square metre 
by the following formula: 

A'-25[a~{b fc + d)lg/m^ 

where 

J( = mass of bitumen per square metre of the 
laminated fabrics; 

a =^ combined mass of the conditioned test 
specimens; 

b = combined mass of the liner pieces; 

c = combined conditioned mass of the extracted 
fabric pieces; and 

J ^ correction factor for oil content of the fabric. 
7.1.1 Calculate the value of c/by the following formula: 



100 



where 

c - combined conditioned mass of the extracted 
fabric pieces; and 

y = oil content percentage of the fabric as specified 
in the material specification, on conditioned 
mass basis {see Note). 

NOir - Generally tlvc percent oil content on conditioned mass 
basis is used for he.ssian and double-warp thread fabrics made of 
jiite For other fabrics use the value as given in the material 
specification based on condittoned mass Five percent of oil content 
on conditioned mass corresponds to six percent of oil content on dry 
de-oiled material basis. 

8 REPORT 

The report shall include the following information: 

a) Type of material; 

b) Bitumen content per square metre; and 

c) Method of bitumen application, namely, 
continuous or off-set bonding. 
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DETERMINATION OF OIL CONTENT OF 
JUTE YARN AND FABRICS 

(Source: IS 2969:1914) 

During conversion of jute fibres into yam considerable amount of oil, commonly known as batching oil, is used in 
the form of its emulsion in water. Some or all of the oil is present in the later stages of manufacture of jute goods. 
The finished jute goods usually contain 5 to 9 percent oil. In the case of special goods, the oil content may be up 
to 1 percent only. 



1 SCOPE 

It prescribes two methods for determination of oil content 
of all types of jute yam and fabrics, namely conditioned- 
mass method and oven-dry method. 

2 PRINCIPLE 

A known amount of the sample is extracted with 
trichloreoethylene or light petroleum or w-hexane in 
Soxhiet apparatus. The solvent is removed by distillation 
and the extract is weighed. The mass of the extract is 
expressed as a percentage of the oven-dry mass of the 
extracted specimen or conditioned mass of the test 
specimen before extraction. 

3 SAMPLING 
3.1 Lot 



IS 6359:1971 ^Method for conditioning of textiles* 
(.yee Sections- 1 /I). 

5.2 Oven-Dry Method 

The test may be carried out in the prevailing atmosphere. 

6 APPARATUS 

6.1 Soxhiet Apparatus 

6.2 Drying Oven - capable of maintaining a 
temperature of 105 i 3 ""C. 

6.3 Weighing Balance - capable of weighing to an 
accuracy of I mg. 

7 REAGENTS 

7.1 Quality of Reagents 



The quantity of jute yam or fabric purported to be of Unless specified otherwise, pure chemicals shall be 
one definite type and quality delivered to one buyer employed in test and distilled water shall be used where 
against one despatch note shall constitute a lot. the use of water as a reagent is intended. 



3.2 Samples from the lot shall be so drawn as to be 
representative of the lot. Samples drawn in accordance 
with the procedure laid down in the specification for 
the material or as agreed to between the buyer and the 
seller shall be held to be representative of the lot. 

4 PREPARATION OF TEST SPECIMENS 

From each bundle of yam or cut of fabric selected, draw 
a test specimen weighing 6 to 8 g. 



5 ATMOSPHERIC CONDITIONS 
CONDITIONING AND TESTING 

5.1 Conditioned«Mass Method 



FOR 



NOTE — 'Pure Chemicals' shall mean chemicals that do not contain 
impurities which affect the test results. 

7.2 The reagents to be used in the test shall be as 
follows. 

7.2. 1 Trichloroethylene 

7.2.2 Light Petroleum 

7.2.3 n-hexane 
Boiling range 40 to 60°C. 

8 PROCEDURE 

8.1 Conditioned-Mass Method 



The test shall be carried out in the standard atmosphere 8.1.1 Take a test specimen conditioned in the standard 
after conditioning the test specimens as prescribed in atmosphere (see 5.1), determine its mass (M^) correct 
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to I mg and place it in the thimble of the Soxhlet 
apparatus. Take about 100 ml of trichloroethylene or 
light petroleum w-hexanc in the extraction flask 
previously cleaned, dried and weighed correct to I mg. 
Extract the test specimen for 1 '/a to 2 hours with a 
minimum of 10 siphonings per hour. Disconnect the 
apparatus. 

8.1.2 Recover the excess of the solvent by heating the 
flask in a water-bath, maintained at 90 to 95°C if the 
solvent is trichloroethylene, 60 to 65''C if the solvent is 
light petroleum and 70 to 75°C of the solvent in 
A?-hexane, and simultaneously allowing a stream of air 
to pass through the flask by means of a tube terminating 
just below its neck. Remove all traces of moisture by 
heating the flask at 105 ± 3°C for Vi hour. Weigh the 
flask and determine the mass of the extract (A/^) correct 
to I mg. 

8. 1 .3 Repeat the test with the remaining test specimens. 
8.2 Oven-Dry Method 

8.2.1 Take a test specimen, weigh it to the nearest 
milligram and place it in the thimble of the Soxhlet 
apparatus. Take about 100 ml of trichloroethylene or 
light petroleum in the extraction flask previously 
cleaned, dried and weighed correct to 1 mg. Extract the 
test specimen for VA to 2 hours with a minimum of 6 
siphonings per hour. Disconnect the apparatus. 

8.2.2 Withdraw the specimen from the apparatus, open 
it out and allow the excess solvent to evaporate. Dry 
the specimen for 4 hours at 105 ± 3°C in the drying 
oven. Transfer the dried specimen to a tared airtight 
container, cool and weigh. Determine the oven-dry mass 
of the specimen {M^) correct to I mg. 



8.2.3 Proceed f\irther as in 8.1.2. 

8.2.4 Repeat the test with the remaining test specimens. 

9 CALCULATIONS 

9.1 Calculate the oil content percent of each specimen 
to the nearest 0.1 percent as follows: 



Conditioned-mass basis: 



M. 



Oil content percent = — 77 — x 100 
where 

Mq - mass in milligrams of the extract (8.L2), and 

A/c=mass in milligrams of the conditioned 
specimen (8.1.1). 

Oven-dry-mass basis: 

Mq 
Oil content percent = ^ x 100 

where 

Mq = mass in milligrams of the extract (8.2.3), and 

M^ ==mass in milligrams of the oven-dry de-oiled 
specimen (8.2.2). 

9.2 Calculate the average of all the values obtained as 
in 9.1 to the nearest 0.1 percent. 

10 REPORT 

The report shall include the following information: 

a) Average oil content percent, 

b) Method followed, and 

c) Number of specimens tested. 
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DETERMINATION OF HYDROGEN PEROXIDE 
CONTENT IN TEXTILE MATERIALS 

(Source : IS 7M5:\973) 

In the textile industry peroxide bleaching is carried out on different machines like kiers. J-boxes» open width 
bleaching ranges, etc, and is generally used for cotton textiles to impart durable whiteness. The determination of 
hydrogen peroxide content on fabrics is important for process control. This method can be used for determining 
the add-on the cloth before and after the treatment. This can also be used for determining the strength to peroxide 
bath at different stages such as feeding bath and running bath and for determining the rate of consumption of 
peroxide during the process. 



1 SCOPE 

It prescribes a method for determination of hydrogen 
peroxide content in textile materials during process. 

2 PRINCIPLE 

A small piece of fabric is put in distilled water and then 
dilute sulphuric acid is added to it and allowed to stand 
for some time. The solution is then titrated against 
standard potassium permanganate and the amount of 
hydrogen peroxide is calculated on the basis of the oven- 
dry mass of the specimen. 

3 SAMPLING 

3.1 Test samples to determine the peroxide content of 
fabrics in a lot shall be selected so as to be representative 
of the lot. 

3.2 Test Specimen 

Draw at least two test specimens each weighing about 
5 g from different portions of the sample under test. 

4 APPARATUS 

4.1 Flat-Bottom Flask or Beaker - of 250 ml capacity. 

4.2 Measuring Cylinder 

4.3 Burette 

4.4 Weighing Balance 

5 REAGENTS 

SA Unless specified otherwise pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as reagent is intended. 

hK)TE — 'Pure chcmicab* shall mean chemicals ihM do not o)^ 
impurities which affect the test results. 

5.2 Potassium Permanganate 

0.1 N. 



5.3 Sulphuric Acid 
20 percent (v/v). 

6 PROCEDURE 

6.1 Cut a test specimen weighing approximately S g 
and directly place it in the flat-bottom flask without 
weighing. Add 100 ml of distilled water and 10 ml of 
sulphuric acid. Shake the flask and allow it to stand for 
5 minutes. Titrate the contents with potassium 
permanganate till the first permanent pink colouration 
appears. Note the volume of potassium permanganate 
used. 

NOTE — In case the volume of potassium pemuuiganate consumed 
is too small, a lower concentration of potassium permanganate shall 
be used 

6.2 Wash the test specimen with water and dry it to 
constant mass at 105 ± 3°C and determine its mass. 

6.3 Similarly, test the other test specimens. 

7 CALCULATIONS 

Calculate the percentage of hydrogen peroxide content 
by the following formula: 

V 
P = --xO 17 
m 
where 

P = percentage of hydrogen peroxide, 

^^ = volume of potassium permanganate in ml 

(5^^6.1), and 
m = mass of the oven-dry test specimen in g (see 6.2). 

8 REPORT 

Report shall include the following information: 

a) Percentage of hydrogen peroxide content, and 

b) Number of specimens tested. 
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DETERMINATION OF SODIUM CHLORITE 
CONTENT IN TEXTILE MATERIALS 

{Source :K 1044:1973) 

In the textile industry, the chlorite bleach is carried out either on closed jiggers or on closed reaction chambers and 
is generally used for bleaching polyester-cotton blends. The determination of sodium chlorite content of fabrics is 
important for process control. This method can be used for determining the add-on on the cloth before and after 
treatment. This method can also be used for determining the strength of chlorite bath at different stages, feeding 
bath and running bath, for determining the rate of consumption of chlorite during process. 

Determination of sodium chlorite content of finished fabrics is also important especially when these are to be 
stored for long time before use. For determining sodium chlorite content on finished fabrics the method described 
in Annex A may be followed. 



1 SCOPE 

It prescribes a method for determination of sodium 
chlorite content in textile materials during process. 

2 PRINCIPLE 

A sm^ll piece of fabric is put in distilled water 
and potassium iodide solution is added and 
acidified with acetic acid. The liberated iodine is 
titrated against standard sodium thiosulphate 
solution and the amount of sodium chlorite content 
is calculated on the basis of the ovendry mass of 
the specimen. 

3 SAMPLING 

3.1 Test sample to determine the chlorite content of 
fabrics in a lot shall be selected so as to representative 
of the lot. 

3.2 Test Specimens 

Draw at least 2 test specimens each weighing about 5 g 
from different portions of the sample under test. 

4 APPARATUS 

4.1 Flat- Bottom Flask or Beaker — 250 ml capacity. 

4.2 IVIeasuring Cylinder 

4.3 Burette 

4.4 Weighing Balance 



5 REAGENTS 

5.1 Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as reagent is intended. 

NOTE — 'Pure chemicals' shall mean chemicals that do not contain 
impurities which affect the test results. 

5.2 Potassium Iodide Solution 
10 percent. 

5.3 Sodium Thiosulphate Solution 
0.1 N. 

5.4 Acetic Acid 
25 percent (v/v). 

5.5 Starch Indicator 
0.5 percent. 

6 PROCEDURE 

6.1 Cut a test specimen weighing approximately 5 g 
and directly place it in the flat-bottom flask without 
weighing. Add 25 ml of distilled water and 1 5 to 20 ml 
or potassium iodide solution and acidify witii acetic acid. 
Shake and then let the solution stand for about 5 minutes. 

6.2 Titrate the liberated iodine with sodium thiosulphate 
solution using starch indicator (see Note). The end- 
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point shall be taken when the blue colouration 
disappears. Note the volume of sodium thiosulphate 
used. 

NOTE — Dctcnninc the approximate end-point in a preliminary 
titration so that the starch indicator may be added just prior to reaching 
the end-point. In case the volume of sodium thiosulphate consumed 
is too small, a lower concentration of sodium thiosulphate shall be 
used. 

6.3 Wash the test specimen in water and dry it to 
constant mass at 105 ± 3°C and determine its mass. 

6.4 Similarly, test the other test specimens. 
7 CALCULATIONS 

7.1 Determine the percentage of sodium chlorite content 
by the following formula: 



SP 15 (Part 2): 2000 

P = ^x().226 
m 

where 

P ^ percentage of sodium chlorite, 

V = volume of sodium thiosulphate in ml (.vtv 6.2), 
and 

m = mass of the oven-dry test specimen in g (see 
6.3). 

8 REPORT 

Report shall include the following information: 

a) Percentage of sodium chlorite content, and 

b) Number of specimens tested. 



ANNEX A 
DETERMINATION OF SODIUM CHLORITE CONTENT OF DRY SPECIMENS 



A-1 ATMOSPHERIC CONDITIONS FOR its mass (m) accurately. Then follow the procedure as 

CONDITIONING AND TESTING given in 6.1 and 6.2. 

A-1.1 Prior to test, the specimens shall be conditioned ^.2.2 Similarly test at least one more test specimen, 
for 24 hours to moisture equilibrium in a standard 

atmosphere of 65:t2 percent RH and 27±2°C y^.2.3 Calculate the percentage of sodium chlorite 

temperature. content as given in 7.1 taking m as the mass of 

A-2 PROCEDURE '°"^"'""''' '"' '^""'''' ^''' '^■^•'^- 

A-2. 1 Take the conditioned test specimen and determ ine 
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DETERMINATION OF SULPHATE CONTENT 
IN TEXTILE MATERIALS 

{Source : IS 4203:1967) 

In textile industry, textile materials undergo various treatments in course of which extraneous matter of various 
types, such as, sizing or finishing^ material, and water-soluble salts (chlorides and sulphates) is gathered by or 
added to the textile materials. Such water-soluble substances, if present, in more than certain quantities may have 
deleterious effect on the fibrous material or on other materials with which they are associated in use and may, 
therefore, it affect their performance in service. 



1 SCOPE 

It prescribes two methods for determination of water- 
soluble sulphates present in textile materials, and the 
procedure for extracting the textile materials with water. 

2 PRINCIPLE 

The aqueous extract of textile material is prepared, the 
sulphate content is determined, either gravimetrically 
or volumetrically and expressed as the percentage of the 
weight of the conditioned material. 

3 SAMPLING 

3.1 Sampling for Fibre and Yarn 

3.1.1 Lot (Fibre or Yarn) 

The quantity of fibre or yam from the same source shall 
constitute a lot. if the lot contains more than 200 kg of 
fibre or yam, it shall be divided in sub- lots each weighing 
200 kg or less. 

3.1.2 From a sub-lot 1 5 increments each approximately 
weighing 10 g shall be taken from different parts so 
that a representative sample is obtained. All the 
increments thus collected shall be thoroughly mixed. 
This shall constitute the test sample. 

3.2 Sampling for Fabrics 

3.2.1 Lot (Fabric) 

The quantity of fabric manufacturer under relatively 
uniform conditions shall constitute a lot. 

3.2.2 The number of pieces to be selected from a lot 
shall be as given below. The pieces thus selected shall 



constitute the gross sample: 

Lai Size 

Up to 100 

101 "300 

301 "500 

501 and above 



Sample Size 

3 
4 
5 

7 



3.2.3 From each piece in the gross sample about 25 g of 
fabric shall be taken out from at least two different parts. 
The parts shall then be cut into further smaller pieces 
and thoroughly mixed. The pieces thus collected shall 
constitute the test sample. 

4 TEST SPECIMENS 

From the test sample draw at least two test specimens 
each weighing about 10 g. Cut the test specimens into 
small pieces. If the sample under analysis is loose fibre, 
take about 5 g of the test specimen. 

5 CONDITIONING OF TEST SPECIMENS 

Prior to test, the test specimens shall be conditioned for 
24 hours to moisture equilibrium in a standard 
atmosphere at 65 ± 2 percent relative humidity and 27 ± 
2°C. 

6 APPARATUS 

6.1 Flat-Bottom Flask ~ of a suitable capacity with a 
glass stopper. 

6.2 Water-Cooled Condensers 

63 Gooch Crucible ~ with asbestos pad. 
7 QUALITY OF REAGENTS 

Unless specified otherwise pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as reagent is intended. 
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NOTE — 'Pure chemicals ' shall mean chemicals that do not a>ntain 
impurities which affect the test results. 

8 PREPARATION OF AQUEOUS EXTRACT 

8. 1 Condition the test specimens to moisture equilibrium 
in the standard atmosphere and weigh accurately each 
test specimen. 

8.2 Put a test specimen in the flask and add sufficient 
amount of water into it to make liquor to material ratio 
of 20: 1 {see Note). Connect the flask to the condenser 
and bring rapidly to the boil and continue to boil the 
liquor gently for 60 minutes. Disconnect and remove 
the flask while the liquor is still boiling and close it 
immediately with the glass stopper fitted with the 
stopcock. Rapidly cool the flask to room temperature 
(27°C). Do not remove or open the tap until ready for 
filtration. 

NOTE — If the test specimen is wool in any form, felt or loose fibre 
masses of any composition, the liquor to material ratio should 
be 50: 1. 

8.3 Similarly prepare separate extracts for each of the 
remaining test specimens. 

9 GRAVIMETRIC METHOD 

9.1 Reagents 

9.1.1 Barium Chloride Solution 
2 percent (w/v). 

9.1.2 Hydrochloric Acid 
Concentrated. 

9.2 Procedure 

9.2.1 Take a measured portion of extract. Filter 
through a suitable filter paper (see Note) and wash the 
filter paper with distilled water. Add concentrated 
hydrochloric acid drop by drop to the combined filtrate 
and washings until the solution is just acidic to litmus, 
then add I ml of acid per 100 ml of solution. Boil the 
solution for 5 minutes and leave it to cool overnight. 
Filter off any precipitate on a filter paper-pulp pad. 
Wash with water and heat the combined filtrate and 
washings to boiling. To the boiling solution add drop 
by drop 10 ml of hot barium chloride solution. Boil for 
30 minutes and leave to cool overnight. Transfer the 
precipitate quantitatively to an ignited tared Gooch 
crucible with asbestos pad and wash with cold water 



until the washings are free from chloride. Ignite the 
crucible and its contents gently at first and finally at 
800^ to 900^ C to constant weight, 

NOTE — Whatman No. 4 1 paper is suitable 

9.2.2 Carry out the blank determination. 

9.2.3 Calculate the percentage of water-soluble sulphate 
by either of the following formulae: 

a) For all materials in yam and fabric form other 
than wool {Sec Note 1): 

^ 823x(a-/;) 

V 

b) For wool in any textile form and for felts and 
loose fibre masses of any composition (see 
Note 2) : 

2 05^x{a-h) 

V 

where 

P '-' percentage, by weight, of water-soluble 
sulphates as sulphateion; 

a = weight, in g, of the precipitate obtained in the 
test (5ec' 9.2.1); 

h --- weight in g, of the precipitate obtained as in 
blank {see 9.2.2); and 

V = volume, in ml, of extract taken for the test. 

NOTRS 

1 100 ml of extract is equivalent to 5.0 g of conditioned lest 
spcciinen. 

2 100 mi of extract is equivalent to 2.0 g of conditioned test 
specimen. 

9.2.4 Repeat the test with the extracts of the remaining 
test specimens and calculate the percentage of water- 
soluble sulphate in each test specimen. 

9.2.5 Calculate the average of the values obtained as 
in 9.2.3 and 9.2.4. 

10 VOLUMETRIC METHOD 

10.1 Reagents 

10.1.1 Benzidine Hydrochloride Solution 

Prepared as follows: 

Dissolve 5 g of benzidine hydrochloride in 40 ml of I N 
hydrochloric acid and dilute the solution to 250 ml with 
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50 percent aqueous ethanol (v/v). Heat the solution to 
boil, cool, filter if necessary, and store in a dark glass 
stoppered bottle. 

10.1.2 Alcohol 
95 percent (v/v). 

10.1.3 Standard Sodium Hydroxide Solution 
0,02N. 

10.1.4 Standard Sulphuric Acid 
0.02 N, 

1 0. 1 .5 Phenol Red Indicator 

0.25 percent (vv/v) prepared in 25 percent ethanol (v/v). 

10.2 Procedure 

10.2.1 Take a measured portion of extract {see 8.2) 
and concentrate it to 20 ml. Add to this 20 ml of 
alcohol followed by 20 ml of benzidine hydrochloride 
solution. Allow the solution to stand for 30 minutes. 
Filter the solution under low suction through a suitable 
filter paper (see Note 1). Wash the precipitate with 5 
ml of alcohol and repeat the washing 4 times more. 
At^er the test washing transfer the precipitate and filter 
paper to 250 ml conical flask and add 25 ml of distilled 
water. Add few drops of phenol red indicator. Heat 
the solution to boiling and cool. Add a known volume 
of standard sodium hydroxide solution to the contents 
of the flask, shake thoroughly to dissolve all the 
precipitate, add more phenol red indicator as required 
and back titrate the excess of sodium hydroxide with 
standard sulphuric acid. 

NOTl'S 

1 Whatman No. 42 paper is suitable. 

2 rhc accuracy of the above method may be checked by 
determining the sulphur content in 2 ml of sodium sulphate solution 
ot known strength. 2 ml of sodium sulphate solution is taken in 
beaker and 8 ml of alcohol is added. To this 4 ml of benzidine 
hydrochloride is added. The solution is allowed to stand for 30 
minutes The precipitate is filtered and titrated against 0.02 N 
siHlium hydroxide as above. 



10.2.2 Calculate the percentage of water-soluble 
sulphates by either of the following formulae: 

a) For all materials in yam and fabric form, other 
than wool (see Note 1): 

V 

b) For wool in any textile fonn and for felts and 
loose fibre mases of any composition (see 

Note 2): 



P = ±Lil±l,SQ 



where 



P = percentage, by weight, of water-soluble sulphate 
as sulphate on; 

A = volume, in ml, of standard sodium hydroxide 
solution; 

B = normality of sodium hydroxide solution; and 

y = volume, in ml, of the extract. 

NOTES 

1 1 00 ml of extract is equivalent to 5 .0 g of conditioned test specimen. 

2 100 ml of the extract is equivalent to 2.0 g of conditioned test 
specimen 

10.2.3 Repeat the test with the remaining test 
specimens and calculate the percentage of water soluble 
sulphate in each test specimen. 

10.2.4 Calculate the average of the values obtained as 
in 10.2.2 and 10.2.3. 

11 REPORT 

11.1 Report the values obtained as in 9.2.5 or 10.2.4 as 
the percentage of sulphate content as sulphate ions in 
textile materials. 

NOTE — If the percentage of water-soluble sulphate is to be 
expressed as sodium sulphate, multiply P by 1 .48. 

1 1 .2 Report also the method used (whether gravimetric 
or volumetric). 
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DETERMINATION OF CHLORIDE CONTENT 
OF TEXTILE MATERIALS 

(Source : IS 4202 : 1967) 

In textile industry, textile materials undergo various treatments in course of which extraneous matter of various types, 
such as sizing or finishing material, water-soluble salts (chlorides and sulphates ) is gathered by or added to the 
textile materials. Such water-soluble substances, if present, in more than certain quantities may have deleterious 
effects on the fibrous material or on other materials with which they are associated in use and may, therefore, affect 
their performance in service . It is hoped that this method will be useful for determining the chloride content in 
aqueous extract of textile materials. 

The gravimetric and volumetric methods for estimating the chloride content in textile materials are prescribed in this 
test method. The potentiometric titration method which is suitable for very small quantities of chloride present in 
textile materials is also given as third method. 



1 SCOPE 

It prescribes three methods for determination of water 
soluble chloride in textile materials and the procedure 
for extracting the textile materials with water. 

2 PRINCIPLE 

The aqueous extract of textile material is prepared, the 
chloride content is determined, either gravimetrically or 
volumetrically and expressed as the percentage of the 
weight of the conditioned material. 

3 SAMPLIlNfG 

3.1 Sampling for Fibre and Yarn 

3.1.1 Lot (Fibre or Yarn) 

The quantity of fibre or yam from the same source shall 
constitue a lot. If the lot contains more than 200 kg of 
fibre or yam, it shall be divided in sub-lots each weighing 
200 kg or less. 

3.1.2 From a sub-lot 15 increments each approximately 
weighing 10 g shall be taken from different parts so that 
a representative sample is obtained. All the increments 
thus collected shall be thoroughly mixed. This shall 
constitute the test sample. 

3.2 Sampling for Fabrics 
3.2.1 Lot (Fabric) 

The quantity of fabrics manufactured under relatively 
uniform conditions shall constitute a lot. 



3.2.2 The number of pieces to be selected from a lot 
shall be as given below. The pieces thus selected shall 
constitute the gross sample; 



Lot Size 



Sample Size 



Up to 100 


3 


101 " 300 


4 


301 "500 


5 


501 and above 


7 



3.2.3 From each piece in the gross sample about 25 g of 
fabric shall be taken out from at least two differentparts. 
The parts shall then be cut into further smaller pieces 
and thoroughly mixed. The pieces thus collected shall 
constitute the test sample. 

4 TEST SPECIMENS 

From the test sample, draw at least two test specimens 
each weighing about 10 g. Cut the test specimens mto 
small pieces. If the sample under analysis is loose fibre, 
take about 5 g of the test specimen. 

5 CONDITIONING OF TEST SPECIMENS 

Prior to test, the test specimens shall be conditioned for 
24 liours to moisture equilibrium in a standard atmosphere 
at 65 i 2 percent relative humidity and 27:i'2''C 
temperature (see IS 6359: 1971* Methods of conditioning 
of textiles' given in Section B-)/l). 

6 APPARATUS 

6.1 Flat-Bottom Flask - of a suitable capacity with a 
glass stopper. 



PART 2, SECTION D/7 



217 



SP 15 (Part 2): 2000 



6.2 Water-Cooled Condensers 

6J Sintered-Glass Crucible 

Porosity 4. 

6.4 Titration Vessel and Reference Half-Cell 

With suitable pH meter as used with glass electrode 
balanced to read in millivolts, or galvanometer and 
tapping key. A convenient arrangement is shown in 
Fig. 1 . The half-cell is filled with a suspension made by 
dissolving 14 g of sodium oxalate and 10 g of potassium 
nitrate in one litre of distilled water, adding with constant 
stirring, 1 00 ml of 0. 1 N silver nitrate solution. 

NCrrE - The stock of suspension should be kept in dark glass bottle. 




CLEfrROOB -^ 



StyCR 
CLCCTROOE 

flEFERENCE 
HALF-CELL 

OUND -GLASS 
JONT 

STIRRER 



iRAlN COCK 



Fig. I Titration Vkssel and Reference Half-Cell 

7 QUALITY OF REAGENTS 

Unless specified otherwise pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as reagent is intended. 

NOTE — 'Pure chemicals* shall mean chemicals that do not contain 
impurities which affect the test results. 

8 PREPARATION OF AQUEOUS EXTRACT 

8. 1 Condition the test specimens to moisture equilibrium 
in the standard atmosphere and weigh accurately each 
test specimen. 



8.2 Put a test specimen in the flask and add sufficient 
amount of water to it to make liquor in material ratio of 
20: 1 {see Note). Connect the flask to the condenser and 
bring rapidly to the boil and continue to boil the liquor 
gently for 60 minutes. Disconnect and remove the flask 
while the liquor is still boiling and close it immediately 
with the glass stopper fitted with the stopcock. Rapidly 
cool the flask to room temperature (27**C). Do not remove 
or open the tap until ready for filtration. 

NOTE — If the test specimen is wool in any form, felt or loose 
fibre masses of any composition, the liquor to material ratio should 
be 50: 1. 

8.3 Similarly prepare separate extracts for each of the 
remaining test specimens. 

9 FIRST METHOD (GRAVIMETRIC) 

9.1 Reagents 

9. 1 . 1 Silver Nitrate Solution 
0.1 N. 

9 A, 2 Nitric Acid 

a) concentrated (sp gr 1 .42) 

b) 0.5 percent (w/v) 

9.2 Procedure 

9.2.1 Take a suitable measured portion of extract 
{see 8.2). Add 5 ml of concentrated nitric acid per 100 
ml, boil for 5 minutes and leave it over-night. Filter 
through a paper-pulp pad, wash with distilled water and 
add a slight excess of 0.1 N silver nitrate solution to the 
combined filtrate and washings. Heat the solution, 
protected from direct light, in a water bath until the 
precipitate is coagulated and supernatant liquor is clear. 
Verify completeness of precipitation by adding a drop of 
0.1 N silver nitrate solution to the supemantant liquor. 
Allow it to cool overnight in the dark and then filter 
through a tared sintered-glass crucible. Wash the 
precipitate with 0.5 percent nitric acid until the washings 
give no opalescence when tested with sodium chloride 
solution. Dry the crucible first at lOO^C and finally to 
constant weight at 1 30 to 1 50°C. 

9.2.2 Carry out a blank determination. 

9.2 J Calculate the chloride content of the test specimen 
by either of the following formulae: 
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a) For materials in yam and fabric form other than 
wool (j?ee?Note I): 

495 X {A - B) 



V 

b) For wool in any textile fonti and for felts and 
loose fibre masses of any composition {sec 
Note 2) : 



7^ = 



1 237x(/i-i5) 



where 



P = percentage, by weight, of water-soluble chloride 
as chloride ion; 

A =-■ weight, in g, of the precipitate obtained in the 
test {see 9.2.1); 

B ^ weight, in g, of the precipitate obtained in blank 

(see 9.2.2); and 
y ~ volume, in ml, of the extract taken for the test 

(5ee 9.2.1). 

NOTES 

1 100 ml of extract is equivalent to 5.0 g of conditioned test 
specimen. 

2 100 ml of extract is equivalent to 2 g of conditioned lest 
specimen. 

9.2.4 Repeat the test with the extracts of the remaining 
test specimens. 

9.2.5 Calculate the average of the values obtained as 
in 9.2.3 and 9.2.4. 

10 SECOND METHOD (VOLUMETRIC) 

10.1 Reagents 

1 0. 1 . 1 Standard Silver Nitrate Solution 

01 N. 

10.1.2 Standard Potassium Thiocyanate Solution 
01 N. 

10.1.3 Ferric Alum Indicator Solution 

Dissolve 100 g of ferric ammonium sulphate in 250 ml 
of water. Heat the solution to boiling and add 
concentrated nitric acid (sp gr 1.42) slowly until the 
red colour disappears. 

NOTE — The amount of nitric acid used should be between 
6 and 15 mi. 



10.2 Procedure 

1 0.2. 1 Take a suitable measured portion of extract. 
Acidify it with 5 ml of nitric acid. Add 5 ml of 0.1 N 
silver nitrate solution and 5 ml ferric alum indicator 
solution. Add sufficient amount of nitrobenzene 
Cvcv Note). Titrate the excess of the silver nitrate against 
0.1 N potassium thiocyanate solution till the first 
appearance of faint pink colour. 

NOTt: — About I ml ofniln>ben/enc is required in every 0.05 gof 
chloride 

10.2.2 Calculate the chloride content of the test 
specimen by either of the following fonnulae: 

a) For materials in yam and fabric form other than 
wool {see Note 1 ): 

C4/?-rD)x3.55 
p ^ 20 

V 

b) For wool in any textile tonn and for felts and 
loose fibre masses of any composition {see 
Note 2): 

(/^/?~C7))x3.55 

V 
where 

P percentage, by weight, of water-soluble chloride 

as chloride ion; 
A - volume, in ml, of silver nitrate solution; 
B - normality of silver nitrate solution; 
('volume, in ml, of potassium thiocyanate, 

required for back titration; 
D = normality of potassium thiocyanate solution; 

and 
V"- volume in ml, of extract taken for test. 

NOTFS 

1 100 ml of extract is equivalent to 5 g of conditioned test 

specimen. 

2 100 ml of extract is equivalent to 2 g of conditioned test 

specimen. 

10.2.3 Repeat the test with the extracts of the remaining 
test specimens. 

10.2.4 Calculate the average of the results obtained as 
in 10.2.2 and 10.2.3. 

11 THIRD METHOD (POTENTIOMETRIC 
TITRATION) 

11.1 Reagents 

11.1.1 Silver Nitrate Solution 

0.01 N 
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11,1.2 N Uric Acid 
Concentrated (sp gr 1.42). 
n.2 Procedure 

1 1.2.1 Take a suitable measured portion of the extract 
(sec 8.2). Add 5 ml of concentrated nitric acid per 
1 00 ml of extract and boil for five minutes. Cool rapidly 
to room temperature and transfer to the titration vessel. 
Start the stirrer, connect the electrodes to the pH meter 
balanced to read in millivolts and titrate with 0.01 N 
silver nitrate solution until the galvanometer first 
indicates zero. 

1 1.2.2 Carry out a blank determination. 

N( )TI' - Rct'orc each test. It should be verified that all parts of the 
apparatus arc clean. Phe silver electrodes should be cleaned with 
very fine abriislve or a suitable chemical method. Discard ««id replace 
Ihc silver oxalate suspension at the llrst sign ofdarkcning. and to 
delay darkening half-cell should be shielded from light when not in 
use. I he suspension bottle should be shaken thoroughly before 
replenshing the half-cell. Take particular care that electrolytes do 
not come Into contact with the junction between the silver wire 
electrodes and their leads to the pW meter. Flush the electrolyte 
junction after each determination by easing the stopper at the bottom 
(»f the half cell to allow Iresh extract suspension to tlow into the 
junction. 

1 1 .2.3 Calculate the chloride content of the test specimen 
by cither of the following formulae: 

a) For materials in yarn and fabric form, other 
than wool (see Note 1 ); 

0'71x(Vi-V2) 
V 

b) For wool in any textile form and for felts and 
loose fibre masses of any composition {see 
Note 2) 

^ l-77x(Vi-V2) 
V 



where 

P ^ percentage, by weight, of chloride content as 
chloride ion; 

r, ~ volume, in ml, of 0.01 N silver nitrate solution 
required for test (see 11.2.1); 

K, ^ volume, in ml, of 0.01 N silver nitrate solution 
required for blank (see 1 1.2.2); and 

y = volume, in ml, of extract taken for the test. 

NOTILS 

1 100 ml of the extract is equivalent to 5.0 g of conditioned test 
specimen. 

2 100 ml of the extract is equivalent to 2.0 g of conditioned test 
specimen. 

11.2.4 Repeat the test with the extracts of the 
remaining test specimens and calculate the percentage 
of water-soluble chloride in each test specimen. 

11.2.5 Calculate the average of the values obtained as 
in 11.2.3 and 11.2.4. 

12 REPORT 

12.1 Report the value obtained as in 9.2.5, 10.2.4 
or 11.2.5 as the percentage of water-soluble chloride 
as chloride ions in textile materials. 

NOTl'] — If the percentage of the water-soluble chlorides is to be 
expressed its sodium chloride, then multiply p by 1 .6.^. 

12.2 Report also the method used (whether gravimetric, 
volumetric or potentiometric titration.) 
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ESTIMATION OF RESIDUAL 
CHLORINE IN COTTON TEXTILE MATERIALS 

(Source: IS 2350 : 1963) 

In the cotton textile industry, cotton in the Ibrm of fibres, yarn and fabric is treated with different oxidizing agents 
during the various chemical processing treatments. Garments inclusive of those made from fabrics which have 
been given a crease-resistant fmish are also treated with the oxidizing agents during the laundering process. 
Normally, solutions of sodium or calcium hypochlorite are used as oxidizing agents. The unreacted hypochlorite 
present in the material after the oxidizing treatment is completed, is removed from it by washing and/or antichlor 
treatments. However, some chlorine is retained by the material either due to improper washing and antichlor 
treatments or due to the absence of the antichlor treatments. This residual chlorine present on the material makes 
it yellow on storage and also degrades it if the latter comes in contact with a hot surface, for example, during 
drying or ironing. 

The method of test prescribed here consists of suspending the cotton textile uuiterial treated with a hypochlorite in 
solution of potassium iodide containing hydrochloric acid and titrating the liberated iodine against sodium 
thiosulphate solution. The amount of the iodine liberated is equivalent to the available chlorine present in the 
cotton textile material. 



1 SCOPE 

It prescribes a method for estimating the residual 
chlorine present in cotton textile materials treated with 
hypochlorite solution. 

2 TERMINOLOGY 

For the purpose of this standard, the following definitions 
shall apply. 

2.1 Available Chlorine 

The amount of chlorine liberated by the reaction of the 
material with acid. 

2.2 Residual Chlorine 

The quantity of available chlorine present in the material 
at any specified period. 

3 SAMPLING 

3.1 Sample to estimate the residual chlorine present in 
cotton textile material in a lot shall be selected so as to 
be representative of the lot. 

3.2 Sample drawn in compliance with an agreement 
between the buyer and the seller to estimate the residual 
chlorine content of the material in the lot shall be held 
to be representative of the lot. 



3.3 In the absence of an agreed method of drawing 
representative sample, the sample selected to 
represent the lot shall consist of 100 g of the material 
drawn at random from the material constituting the 
lot. 

4 TEST SPECIMENS 

Cut the sample under test (sec 3.2 and 3 J) into small 
pieces. Mix all the pieces thoroughiv. Draw at least 
four specimens from these pieces, such that each 
specimen weighs 2 to 5g. fhese specimens shall 
constitute the test specimens. 

5 APPARATUS 

5.1 Burette - of 50 ml capacity. 

5.2 Erienmeyer Flask of pyrex glass or similar 
resistant glass fitted with a glass stopper, and of 500 ml 
capacity. 

6 REAGENTS 

6.1 Quality of Reagents 

Unless specified otherwise, pure chemicals shall be 
employed in the tests and distilled water shall be used 
where the use of water as a reagent is intended. 

NOTF: — Pure chemicals' shall nKan chemicals that do not contain 
impurities which atTcct thcr results of iinaly sis 
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6.2 Standard Sodium Thiosulphate Solution 

0.01 N, prepared from sodium thiosulphate conforming 
to IS 246:1986 ^Sodium thiosulphate, crystalline, 
photographic grade*. 

6.3 Starch Solution 
0.2 percent (w/v). 

6.4 Hydrochloric Acid 

0.1 N, prepared from hydrochloric acid conforming to 
IS 265:1993 ^Hydrochloric acid*. 

6.5 Potassium Iodide 
7 PROCEDURE 

7.1 Determine the moisture content, percent, of the 
malcrial as follows. 

7.1.1 Take a test specimen (see 4). Determine its 
moisture content, percent, by the method prescribed in 
5 of IS 199:1989 * Method for estimation of moisture, 
total size or finish, ash, and fatty matter in grey and 
finished cotton textile materials' as given in section 
D/25. 

7.1.2 Determine similarly the moisture content, percent, 
on a second test specimen. 

7.1.3 Calculate the mean of the two values obtained as 
in 7.1.1 and 7.1.2 and take that to be the moisture 
content, percent, of the material in the lot. 

7.2 Take one test specimen and weigh it accurately. 
Transfer the test specimen to the flask (see 5,2). Add 
190 ml of water, 10 ml of 0.1 N hydrochloric acid and 
2 g of potassium iodide to the flask. Stopper the flask 
and shake it gently to mix the contents thoroughly and 
allow the contents to stand for one hour at room 



temperature. At the end of the period, titrate the 
liberated iodine against 0.01 N thiosulphate solution 
(see 6.2). When the colour of the solution in the flask 
is pale-yellow, add 2 ml of the starch solution to it and 
continue the titration dropwise until the blue colour of 
the solution just disapears. This shall be taken as the 
end point. 

7.3 Carry out a blank titration following the same 
procedure (see 7.2) but without the test specimen. 

7.4 Calculate the residual chlorine in the test specimen 
as the percent available chlorine, by the following 
formula: 



(r, -rjxA^xQ. 03546x10000 
W(\00-M) 



Residual chlorine -= 
expressed as percent 
available chlorine 
of the test specimen 

where 



K, ^ quantity, in millilitres, of thiosulphate 
solution required for the specimen; 

V^ = quantity, in millilitres, of thiosulphate 
solution required for the blank; 

A^ ^ normality of thiosulphate solution; 

IV ^ Weight in g of the test specimen; and 

M ^ moisture content, percent, of the material 
in the lot. 

7.5 Repeat the test (see 7.2 and 7.3) with the remaining 
test specimen(s) and calculate the residual chlorine in 
the test specimen(s) as the percent available chlorine of 
the test specimen(s). 

8 REPORT 

Report the mean of all the values obtained (see 7.4 
and 7.5) as the residual chlorine present in the cotton 
textile material expressed as percent available chlorine 
of the material in the lot. 
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DETERMINATION OF SMALL QUANTITIES OF COPPER, IRON, 
MANGANESE, CHROMIUM AND ZINC IN TEXTILE MATERIA I S 

{Source : IS 1039 : 1989) 

The presence of metals (such as copper, iron, manganese, chromium and zinc) even in small quantities, rubberized, 
oil-coated or similarly proofed cotton fabrics (or in basic fabric intended to be proofed) tender the fabric on reaction 
with cellulose or otherwise deteriorate it. The methods prescribed are applicable in estimating metals when present 
individually or in combination with others. Every precautions should be taken to protect the fabric being sampled, 
the samples and the apparatus and reagents used, from adventitious contamination both before and during the test 
and chemicals of the analytical reagents grade and absolutely clean apparatus should be used. 

The accuracy of the methods prescribed depends to a large extent on the ability of analyst and use of pure chemicals. 



1 SCOPE 

1.1 It prescribes methods for the estimation of small 
quantities of copper, iron, manganese, chromium and 
zinc in all kinds of textiles. 



4.4 Spectrophotometer or Spckker Absorptiometer 
or Colorimeter 

4.5 Hot Plate, with provision for maintaining graded 
surface temperatures. 



1.2 The methods of test prescribed in this standard are 
applicable only if the total quantity of all the metals 
present does not exceed 0.2 percent (m/v) in any one of 
the test solutions or suspensions. 

2 SAMPLING 

The sample from the lot shall be drawn so as to be 
representative of the lot. Sample drawn in accordance 
with the procedure specified in relevant material 
specification or as agreed to between the buyer and the 
seller shall be taken as representative of the lot. 

3 PREPARATION OF TEST SPECIMEN 

The test sample shall be constituted of pieces or swatches 
of approximately one square metre. From each such 
swatch, four test specimens, 7.5 cm x 7.5 cm each, shall 
be cut out from random locations. All the test specimens 
shall then be shredded into fine fi-agments and mixed 
thoroughly. 



4.6 Safety Glass Screen 

4.7 Boiling Rods, made by rotating suitable lengths of 
5 mm diameter glass tubing in a small flame impinging 
about 10 mm from one end, until the wall at that point 
is completely fused leaving a small cup beyond. This 
cup is immersed in the liquid when the rod is in use. 

5 QUALITY OF REAGENTS 

Unless specilled otherwise, pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as a reagent is intended. 

N( )\V, - Turc chemicals' shall mean chemicals that do not contain 
impurities which alTcct the test results. 

6 ESTIMATION OF COPPER (Cu) 
6.1 Destruction of the Organic Matter 
6.1.1 Method I - Wet Ashing 



4 APPARATUS 

4.1 Flat Bottomed Conical Flasks with Neck 
Extensions, of 150 ml or 250 ml capacity. 

4.2 Sintered Porecelain Crucibles, of appropriate 
capacity. 

4.3 A Muffle Furnace 



This method is preferable to Method 2, particularly when 
the amount of copper is very small, or when substances 
containing silicon (for example, china clay) are present. 
Prepare wet ash of the test specimen by the method 
prescribed in Annex A. Also prepare a 'blank' by 
evaporating appropriate quantities of the acids to about 
the same volume as that of the residue from the 
combustion. Take particular care to expel chlorine 
completely from both solutions. 
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6.1.2 Method 2 ' Dry Ashing 

Determine the mass of the test specimen before ashing, 
place in a porcelain crucible and impregnate with 5 
percent solution of magnesium nitrate at the rate of I 
ml per gram of the test specimen. Alcohol may be used 
to facilitate the impregnation of grey cotton or poorly 
wettable materials. Take care to ensure that the inner 
surfaces of the curcible have not been damaged or 
roughened as this may lead to loss of copper by 
combination with the glaze. Prepare dry ash of the test 
specimen as prescribed in IS 199:1989 (see Section 
D/25) and dissolve the ash by heating on a water-bath 
with 5 ml of 2N sulphuric acid and prepare a *blank' by 
mixing 5 ml of the same acid with the appropriate 
quantity of magnesium nitrate. 

6.2 Selection of Method 

6.2.1 The dithizone method (Method B) is more 
sensitive, but the choice depends largely upon the amount 
and nature of other substances present; the effects of 
different extraneous ions are summarized in Table I . 
The amounts given in col 2 are the largest considered 
likely to be derived from a 2 g sample of the material. 
The expression *no interference' in col 3 and 4 signifies 
that at least this amount of the ion in question may be 
tolerated. Interactions between different extraneous ions 
are not considered. 

6.3 Determination 



necessary, until the solvent layer remains green, 
blue or violet after the mixture has been shaken 
vigorously for 2 minutes. Separate the solvent 
layer and shake the aqueous layer with 
successive small amounts of purified carbon 
tetrachloride (see below) until the solvent 
remains colourless. Filter the reagent to remove 
droplets of the solvent. 

c) Carbon tetrachloride 

Fresh supplies of the solvent may contain 
carbon disulphide and should be purified as 
follows: 

Add alcoholic potassium hydroxide solution, 
with shaking, until no further yellow colour 
develops. Allow the mixture to stand for 1 hour, 
wash it several time with water and treat as 
described below. 

Used carbon tetrachloride that has accumulated 
from previous analysis, or new solvent that has 
been partly purified as above, shall be shaken 
with successive portions of concentrated 
sulphuric acid until the acid layer remains 
colourless. Then shake the solvent with 
powdered calcium hydroxide until evaporation 
of a test sample on litmus paper shows that it 
is free from acid. Finally filter it through 
Whatman filter paper No. 1 and distil it. 



6.3.1 Method A - With sodium diethyldithiocarbamate. 6.3.1.2 Procedure 
6.3.1.1 Reagents 



a) Sodium diethyldithiocarbamate — 0.2 percent 
solution 

This solution is best prepared in small 
quantities at weekly intervals and should be 
filtered before use. 

b) Ammonium citrate 20 percent solution 

Dissolve 16 g citric acid in water and add 
ammonium hydroxide solution (relative density 
0.880) until the solution is just acid to litmus 
paper. Dilute the cooled solution to lOO-ml 
and shake it in a separating funnel with a small 
amount of an approximately 0.01 percent 
solution of dithizone in carbon tetrachloride, 
further quantities of this being added, if 



Place 10 ml of ammonium citrate solution and a few 
drops of phenolphthalein indicator in a lOO-ml 
separating funnel, add the ash solution {see 6.1) or a 
suitable aliquot containing not more than 150 fig of 
copper, and dilute the mixture to about 30 ml with 
water. Gradually run in ammonium hydroxide solution 
of any convenient strength until a permanent faint pink 
colour is obtained, cool the solution and add 2 ml of 
sodium diethyldithiocarbamate solution. Extract the 
brown precipitate by shaking with 20 ml of carbon 
tetrachloride. 

If the presence of lead, mercuric, zinc or zirconium ions 
is suspected, add further quantities of sodium 
diethlydithiocarbamate solution at this point until the 
depth of colour of the carbon tetrachloride layer no 
longer increases. Add small amounts of the reagent in 
the two subsequent extractions to ensure that all the 
copper has reacted. Do not carry out the extractions in 
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strong day light and shield the extracts from light 
whenever possible. 

Run the lower (solvent) layer into a 50-ml graduated 
flask and re-extract the aqueous layer with two successive 
portions (each 10 ml) of carbon tetrachloride, the second 
of which should remain colourless Dilute the combined 
solvent extracts to 50 ml with carbon tetrachloride and 
dry by shaking with 1 g of anhydrous sodium sulphate 
The solution is stable for at least 24 hours unless exposed 
to strong daylight Treat the *blank' solution prepared 
as described m 6.1, or an aliqout portion corresponding 
to that used for the actual test, exactly as described above 



Decant the dry solutions in to the 1 cm or 4 cm cells of 
a Spekker absorptiometcr and measure their optical 
densities with the use of Ilford 601 violet filters 
Maximum absorption occurs at a wavelength of 
approximately 440 nm Obtain the copper contents 
from a calibration graph in which the optical densities 
of extracts prepared as above from aqueous solutions 
containing different known amounts of copper are 
plotted against the copper contents of the corresponding 
aqueous solutions Prepare the latter by suitably 
diluting a more concentrated solution of copper 
sulphate 



Table 1 Effects of Extraneous Ions 

{Clause b 2 1) 



Extraneous Ion 


Amount 


Sodium Diethyldithlocarbamate 


DithizoneiMfthoiiB) 




mg 


(Method A) 




(1) 


(2) 


0) 


(4) 


Aluminium 


15 


Nointcrlcrcntc 


No interference 


Antimonous 


150 


No interference 


No interference 


Antimomc 


150 


NointericrtiKe 


Interferes at nil concentrations 
(u't^Notc 1) 


Borate 


100 


No interference 


No interference 


Calcium 


50 


No interference 


No inicrlerencc 


Cliromic 


7S 


Intcrfea'N at concentrations 

above 1 mg chromium (see Note 2) 


No interference 


Chromate 


75 


No interference 


Interferes at all concenU-ations 
(TfeNote 1) 


Cobaltous 


1 


Interferes .it ail concentrations 


No interference 


Feme 


25 


No mterfcrcficc 


Interferes at concentrations above 
20mgiron(vc'eNotc3) 


Uad 


15 


More reagent A 1 ♦ required 


No interference 


Magensium 


20 


No interference 


No interference 


Manganous 


15 


Interferes at concentrations 
above 1 nig manganese 
(vfcNote4) 


No interference 


Mcrcunc 


5 


More reagent A 1 * required 


Interferes at all concentrations 


Phosphate 


500 ^ 


No mterfercnce 


No interference 


Sodium 


30 


No interference 


No interference 


Stannic 


500 


Interferes at concenU-ations 


Interferes at concentrations 






above 5 mg tin (vet? Note 2) 


above 5 mg tin (see Note 5) 


Titanium 


40 


No interference 


Interferes at concentralions 
above 10 mg titanium (we Note 5) 


Zinc 


80 


More reagent A 1 ♦ required 


No interference 


Zirconium 


15 


More reagent A 1 ♦ required 


No interference {we Note 5) 



♦ Sodium diethyldithiocarbamate (0 2 percent) 

NOTES 

1 Reagents destroyed by oxidation 

2 Hydroxides of the extraneous ions are precipitated and difficulties arise if the amount of the precipitate is too large 

3 Amounts of tcmc iron up to 25 mg may be present if 4 ml of the burter solution is used [see 6 J.2. 1 (b)| 

4 Amounts of manganese between 5 mg and 15 mg give the extract a pink colour Within this range the absorption varies liUle with the 
manganese content and is about the same as that produced by 3 ^ig of copper 

5 Phosphates of the extraneous ions are precipitated and difficulties arise if the amount of the precipitate is too large 
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Any other absorptiometer or colorimeter may be used, 
or the colours of the extracts may be compared visually, 
in tubes of uniform dimensions, with those of a series of 
extracts freshly prepared from solutions of known copper 
content. These alternatives may, however, affect the 
maximum permissible amount of copper in the solution 
taken for extraction. 

6.3.2 Method B - With diphenylthiocarbazone 
(dithizone). 

6.3.2.1 Reagents 

a) Dithizone, 0.002 percent solution in purified 
carbon tetrachloride - Prepare the solution 
daily and purify as follows: 

Shake 10 ml of a 0.02 percent stock solution of 
dithizone in purified carbon tetrachloride in a 
separating funnel with 20 ml of water 
containing a drop of dilute ammonium 
hydroxide solution. Reject the yellowish- 
brown solvent layer and shake the aqueous 
layer with a small amount of carbon 
tetrachloride, which is also rejected. Add 100 
ml of carbon tetrachloride and then sufficient 
dilute hydrochloric acid to precipitate all the 
dithizone from the aqueous layer. Dissolve the 
precipitate in the solvent by shaking and run 
the solution off through a plug of loose cotton 
wool inserted in the stem of the funnel to 
remove droplets of water. 

If stored in a stoppered vessel in a cool, dark 
place the reagent is sufficiently stable for one 
day*s work. Under similar conditions the 0.02 
percent stock solution may be kept for about a 
week. 

b) Buffer solution 

Dissolve 75 g citric acid and 19 g anhydrous 
sodium dihydrogen phosphate in water. Dilute 
the mixed solution to 250 ml and purify it 
exactly as described for the ammonium citrate 
solution. 

c) Tropaeolin 00, 0, 1 percent aqueous solution 
Dissolve 0.1 g of the solid in 100 ml of water. 

6.3.2.2 Procedure 

Place 2 ml of the buffer solution in a 50 ml separating 
funnel, add the ash solution {see 6.1) or a suitable aliquot 



containing not more than 10 ^g of copper, and dilute 
the mixture to about 20 ml with water. Add ammonium 
hydroxide solution (relative density 0.880) gradually 
until the mid hue of the indicator is reached, cool the 
solution and add 10.0 ml of dithizone solution by means 
of a pipette. Shake the funnel steadily for 2 minutes 
(about 240 strokes). The colour of the lower (solvent) 
layer should now be green, blue or violet. If it is violet- 
red add a further quantity ( 1 0.0 ml) of dithizone solution 
and repeat the shaking. 

Run the solvent layer into another separating funnel 
and shake for 30 seconds with 10 ml of 0.1 N 
hydrochloric acid (see Note I). If it is then still red 
reject it and repeat the determination with a smaller 
aliquot of the original solution. Otherwise, draw it 
off through a small tuft of cotton wool inserted in the 
stem of the funnel to remove droplets of water and 
collect it in a I cm cell of the Spekker absorptiometer. 
Treat the * blank' solution, prepared as described in 
6.1, or an aliquot portion corresponding to that used 
for the actual determination exactly as described 
above. 

Measure the optical densities of the extracts with the 
use of green filters. Maximum absorption of the 
copper complex occurs at about 550 nm, but it is 
preferable to make measurements at 510 nm where 
the absorption of the unchanged dithizone is at a 
minimum. The difference between the optical 
densities of the 'test' and 'blank' extracts is used to 
obtain the copper content directly from a calibration 
graph constructed as follows. 

Extract a series of solutions containing different 
measured amounts of a standard solution of copper 
sulphate as above and measure the optical densities of 
the extracts. Subtract from each value the optical density 
of the extract from a similar solution containing no added 
copper and plot the differences against the copper 
contents of the original solutions. These differences are 
substantially independent of the concentration of the 
dithizone solution within the range 0.001 5 percent to 
0.002 5 percent. 

Any other absorptiometer may be used, or the colour 
of the extract and those of extracts prepared similarly 
from a series of aqueous solutions containing known 
amounts of copper may be compared visually in small 
stoppered tubes of uniform dimensions. It is not 
possible to make the comparison in colorimeters of the 
Duboseq type. The colours are stable for few hours if 
the solutions are protected from light. 
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NOTES 

1 If zinc Is known to be absent, or if the amount present is less than 
about 1 mg, the acid wash may be omitted. Zinc tends to react more 
rapidly than copper and when large amounts of zinc are present, the 
solvent layer may become bright red Copper is extracted completely, 
however, by a solution of the zinc complex, the copper complex being 
unaffected by the acid wash which removes the zinc tirom the solvent 
layer. 

2 The success of this method depends on scrupulous cleanliness 
All apparatus shall be washed, first with dilute hydrochloric acid 
and then with distilled water immediately before use. 



7 ESTIMATION OF IRON (Fe) 

7.1 Destruction of the Organic Matter 

7.1.1 Method I - Wet Ashing 

Follow the procedure described in 6.1.1. lliis method 
is preferable to Method 2 particularly when the amount 
of iron is small or when siliceous substances are 
present. 

7. \ .2 Method 2 - Dry Ashing 

Determine the mass of the test specimens before ashing, 
place in a porcelain crucible and impregnate with a 5 
percent solution of magnesium nitrate at the rate of 1 
ml per gram of test specimen. Alcohol may be used to 
facilitate the impregnation of poorly weUabie materials. 
Take care to ensure that the inner surface of the crucible 
has not been damaged or roughened, as this may lead 
to loss of iron by combination with the glaze. Prepare 
dry ash by the method prescribed in IS 199:1989 (vcv 
section D/25) and dissolve the ash by treating it with 
I ml of concentrated hydrochloric acid and evaporate 
to dryness on a water-bath; dissolve the residue in dilute 
hydrochloric acid. Prepare a 'blank' by evaporating 
Iml of concentrated hydrochloric acid with the 
appropriate quantity of magnesium nitrate solution. 

7.2 Selection of Colorimetric Method 

7.2.1 The mercaptoacetate method (Method A) is 
relatively simple, but is limited in its application by 
the interference of certain other ions, as shown in 
Table 2. The oxine method (Method B) is more tedious, 
but may be applied in presence of nearly all the ions 
shown in the table without preliminary separations. It 
is also slightly more sensitive than the mercaptoacetate 
method. 

The amounts given in col 2 of the Table 2 are the largest 
likely to be derived from a 2 g sample of the material: 



the expression None^ in col 3 and 4 signifies that at 
least this amount of the ion in question may be tolerated 
under the conditions set out in 7.3.1 and 7.3.2. 
Interactions between different extraneous ions are not 
considered. 

7.3 Determination 

7.3.1 Method A ~ with mercaptoacetic acid. 

7.3.1.1 Reagents 

a) Mercaptoueetic acid, 1 percent 

b) Ammonium chloride or ammonium sulphate, 
free from iron. 

If a suitably iron free sample is not available a 20 percent 
m/v solution may be purified as follows. 

Treat the solution with oxine solution until an excess 
appears to be present (I ml to 2 ml is usually sufficient) 
and adjust with dilute ammonium hydroxide until just 
acid to litmus paper. Extract the solution with successive 
portions of chloroform until the extract is colourless and 
finally filter it to remove suspended solvent. 

7.3.1.2 Procedure 

Transfer the acid solution from the ashing procedure 
or an aliquot containing not more than 200 jig of iron, 
to a 50 ml volumetric flask. Add ammonium chloride 
or ammonium sulphate so that the amount of 
ammonium salts finally present in the neutralized 
solution will be 3 to 5 g. Add I ml mercaptoacetic 
acid solution, followed by ammonium hydroxide 
solution (relative density 0.880) until a red colour 
develops. Add further I ml of ammonium hydroxide. 
Cool the solution and dilute to 50 ml. It is stable for at 
least 2 hours if free from copper. 

Treat the 'blank' solution, prepared as described in 
7.1 or an aliquot portion corresponding to that used 
for the actual determination exactly as described 
above. 

Decant the solutions into 4 cm cells of the Spekker 
absorptiometer and measure their optical densities with 
the use of II ford 604 green filters. Maximum 
absorption occurs at a wave-length of approximately 
530 nm. Obtain the iron contents by reference to a 
graph, in which the optical densities of standards 
prepared as above from solutions containing known 
amounts of iron are plotted against their iron contents. 
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Table 2 Effects of Extraneous Ions 

{Clause 7 2 \) 



1^ xtrancous Ion 


Amouv 




(niR) 


(1) 


(2) 


Aluminium 


15 


AiUimonic 


IM) 


Antimonoas 


ISO 


Borate 


lOOotHJ 


Cacuiin 


50 


( hroniic 


75 


( oballous 


1 


C upric 


15 



Uad 

MagiKsium 
Manganous 
Mercuric 
Molybdatc 

I'hosphatc 

Sodium 
StiUinic 



I itnnic 



15 

20 

15 

5 

I 000 Of Mo 

500ofH,PO^ 

30 
500 

40 



1 ungstntt 


1000 of W 


ViUiiuJntc 


1000 of V 


/lIK 


KO 


/irconv 1 


|5of/r 



^erciptoacetatc 


Oxine 


(Method A) 


(Method B) 


Interference 


Interference 


(3) 


(4) 


None up to I mg* 


None with slightly 




modified method 




(jeeNote!) 


None up to 25 mg* 


None 


None up to 40 mg* 


None 


None 


None 


None 


None 


Slight at Img* 


None with slightly 




modified method (j^eNotc 1) 


None up to |ig* 


None 


Amounts greater 


Upper light 3 mg 


than 10 ^g 


(5eeNote2) 


cause fading 




Amounts greater than 


None 


lOmg cause high results 




None 


None 


None 


None 


None 


None 


None up to 1 mg* 


Negligible 




up to 20 mg Mo 


Recovery above 99% 


None 


percent at 500 mg 




None 


None 


None Up to 1 5 mg* 


None up to 1 00 mg by 




modified method 




{seeNoic}) 


SlightatOlmg* 


None by modified 




method {see Note 3) 


None up to lOmg^ 


None up to lOOmg 


None up to 1 mg * 


Interferes at all concentration 


None 


None 


Slight at I mg* 


Retards extraction of iron 



{see Note 4) 

* 1 he sc ions intcrlcrc because ihey form insoluble hydroxides It should be noted that many ot them lorm complexes with mercaptoacetic acid and 
when large .imounts arc present this may result in bleaching of the a>lour of the irt)n complex Clanty ol the solution is not, therefore a trustworthy 
indication ol non-intcrlcrcncc Ilie amounts quoted are the largest with which quantitative recovery of iron may be obtained 

* I Iksc ions micrtcrc bv torming coloured complexes v\ ith the reagent 

NOUS 

1 W hen aluminium or chromium is present, low results are obtained it much heat is developed during the preliminary neutralization in 
presence o! tartrate In the case the solution is roughly neutralized with ammonium hydroxide acidified with 5 ml of sulphuric acid, and 
(.ooled be tore the sodium tartrate is added 

2 ( opper oxmatc is normally extracted along with the iron and separated by washing with the cyanide butler solution Ifthe amount of 
Lopper exceeds J nm however the precipitated oxmate will not dissolve wmpletely in chlon)form and the recovery of iron may be low 

3 It tin or titanium is present the ash solution shall be Kept strongl\ acid and not be diluted until immediately before the analysis Otherwise, 
h>drolysis mav cause the chloroloim layer to emulsily even though no visible precipitate is present If more than 10 mg of the metals is 
present a portion u ill be extracted as oxmatc and appear m the chlorofomi layer In this case the first extract is run without filtration into a 
separating lunnel containing 50 ml ot 1 N sulphuric acid and shaken until the solvent layer becomes colourless I ml of sodium tartrate 
solution I ml ol vninc solution and ^ ml ot ammonium chloracetate solution are added to the contents of the funnel which is then sliakenlbr 
1 minute Only tlic ox in.itcs ol iron atxl copper return to the solvent layer which is then drained inio potassium cyanide solution as above 

4 I he /irconvl ion causes low result* it heat is developed in the preliminary neutralization in presence of tartrate It is also too readily 
h> drol\ schI to enable the modification described for aluminium or chromium to be employed Further it appears to retard the extraction 
ot iron It It IS desired to avoid separating this ion recoveries ot iron ot the order of 95 percent may be obtained by adding ice to the 
solution before the prclimmarv neutralization and bv shaking with the chloroform for 5 minutes 
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The standards may be prepared by dilution of a solution 
of ferric alum in 0.1 N sulphuric acid. 

Any other absorptiometer or colorimeter may be used, 
or the samples may be compared visually with freshly 
prepared standards in tubes of uniform dimensions. 
These variations may, however, affect the maximum 
permissible amount of iron in the solution 

7.3,2 Method B - With 8-hydroxyquinoline (oxine). 

7.3.2.1 Reagents 

a) Sodium tartrate 2M - Free a solution 
containing 460 g of the hydrated salt per 
litre from iron as described for reagent in 
7.3.1.1 (b). 

b) Ammonium chloracetate 4M - Dissolve 
chloracetic acid (380 g) in water and neutralize 
with ammonium hydroxide (relative density 
0.880) the solution being cooled during the 
process to reduce hydrolysis. Free the solution 
from iron as described above for reagent in 
7.3.1.1 (b). 

c) Oxine, 5 percent solution in 2M acetic acid. 

d) Potassium Cyanide buffer - Prepare the 
solution, which has a pH value of 8.5 by 
dissolving 0.5 g of potassium cyanide in 100 
ml of 0.06 N hydrochloric acid. Store this in 
well stoppered bottles and reject it if it becomes 
discoloured. 

e) Chloroform - This may be recovered by shaking 
first with successive portions of concentrated 
sulphuric acid until the acid layer remains 
almost colourless, then with an excess of 
calcium hydroxide, filtering any finally 
distilling. Add alcohol at the rate of I percent 
by volume to the distillate. 

Methyl orange, 0.1 percent. 

7.3.2.2 Procedure 

Transfer the acid solution from the ashing procedure, 
or an aliquot portion containing not more that 250 |ig 
of iron, to a 250 ml conical flask and dilute to 30 ml. 
Cover the flask by a light shield (see Note 2). Add 1 
ml sodium tartrate solution and a few drops of methyl 
orange indicator and neutralize the solution with 
concentrated ammonium hydroxide solution. The end 



point \s easily observed, without removal of the shield, 
by holding the flask a short distance above a white tile 
and looking down the neck. Cool the flask rapidly in 
running water, the shield being removed temporarily 
and exposure to strong daylight avoided; make any 
necessary adjustment of the pH with dilute acid or 
alkali. Add 2.5 ml 2 N sulphuric acid, 1.0 ml oxine 
solution and 3.0 ml ammonium chloracetate solution 
in that order with intermediate mixing, the solution 
being transfered to a 100 ml separating funnel and 
diluted to about 50 ml. Add 25.0 ml chloroform and 
shake the contents of the funnel steadily for 2 minutes 
(about 300 cycles). 

Drain the solvent layer through a tuft of cotton wool 
inserted in the stem of the funnel and collect it in another 
100 ml separating funnel containing 20 ml of potassium 
cyanide solution. Shake this funnel for 1 minute and 
drain the solvent layer through another cotton plug 
directly into a cell of the Spekker absorptiometer. 
Measure its optical density with the use of I ford No. 602 
blue filter, maximum absorption being at about 470 Im. 
The extract is stable for at least 1 hour evaporation if 
prevented. 

Treat the 'blank' solution, prepared as in 7.1, or an 
aliquot corresponding to that used for the actual 
determination, exactly as above. 

Detcnnine the iron content by reference to a calibration 
graph prepared as follows : 

Dilute measured amounts of a standard solution of 
ferric alum in O.l N sulphuric acid with water to 50 
ml and treat as described above, omitting 
neutralization to methyl orange. If a freshly prepared 
solution of oxine is used, the 'blank' should .show 
only a very small absorption which is calculated as 
iron by assuming the graph near the origin to be 
linear. Add this amount of iron to each standard when 
the graph is plotted and extrapolate the curve to the 
origin. Any other absorptiometer may be used, or 
the extracts may be compared visually with freshly 
prepared standards in tubes of similar dimensions. 
These variations may, however, affect the maximum 
amount of iron that may be present. 

NOTIS 

1 Aii apparatus should he rinsed with dilute hydrochloric acid and 
then with water hefbrc use. Care should he taken that no acid remains 
round the stopcocks of .separating funnels, and unbuflercd solutions 
should not be placed in the funnels, 

2 Ferric ions in faintly acid solution containing tartrate are reduced 
by light Suitable light shields in the form of truncated cones may be 
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made from black paper. They should cover the sides of the flask 
completely and should be loose enough to project about 2 cm below 
the base when the flask is lifted. After tartrate has been added the 
shields should not be removed (cxapt for the brief interval while the 
flask is cooled) until the chloracetate has been added. 

8 ESTIMATION OF MANGANESE (Mn) 

8.1 Destruction of the Organic Matter 

8.1.1 Method I -- Wei Ashing 

This method is preferable to Method 2, particularly 
when siliceous substances are present. Follow the 
procedure described in Annex A and prepare a * blank* 
by evaporating appropriate quantities of the acids to 
about the same volume as that of the residue from the 
combustions. Add 0.1 ml ofS percent sodium sulphite 
solution to the diluted residues before they are boiled 
to expel chlorine. This dissolves traces of manganese 
dioxide formed during the reaction. Filter off any 
silica or lead sulphate before proceeding with the 
analysis. 

8.1.2 Method 2 - Dry Ashing 

Use crucibles^ preferably porcelain, which have not 
become roughened on the inner surface and, before 
igniting, impregnate the sample with a 5 percent 
solution of magnesium nitrate [Mg (NOj)2.7H20] at 
the rate of 1 ml/g. If necessary, use alcohol to assist 
penetration. These precautions reduce the possibility 
of loss of manganese by combination with the glaze 
of the crucible. Ash the sample as described in 
IS 199:1989 (see Section D/25). Dissolve the ash by 
heating it with 1 ml to 2 ml of concentrated 
hydrochloric acid, add 2 ml of 1:1 sulphuric acid 
solution, evaporate and, in order to expel chlorides, 
heat until fumes of sulphuric acid are evolved. If 
Method B is to be used the hydrochloric acid solution 
may be used directly. Filter off any silica or lead 
sulphate before proceeding with the analysis. Prepare 
a blank by evaporating to fuming point a mixture of 
the appropriate quantities of magnesium nitrate 
solution, concentrated hydrochloric acid and 1:1 
sulphruic acid. 

8.2 Selection of Method 

8.2.1 The formaldoxime method (Method B) is about 
five times as sensitive as the periodate method (Method 
A), but the latter is some what simpler. The choice 
may be governed by the amount and nature of other 
substances present. The maximum amounts of various 



ions that arc likely to be derived from a 2 g sample of 
textile material are given in Table 3. The effects of 
these ions on the two methods under the conditions 
detailed in 8.3 are summarized in col 3 and 4, the 
expression 'No interference' signifying that at least 
the stated amount of the ion in question may be 
tolerated. 

8.3 Determination 

8.3.1 Method A - With Potassium Periodate 

Remove any interfering ions as detailed in the notes 
and place the prepared sample solution or an aliquot 
containing not more that 400^g of manganese in a 
100 ml conical flask. Add sulphuric acid until a total 
volume of 6 ml of concentrated acid is present and 
dilute to about 40 ml with water. Add 0.25 g of 
potassium metaperiodate (KIO^), heat the solution to 
boiling and keep it at, or preferably slightly below, 
the boiling point for 1 hour. Keep the flask covered 
in order to minimize evaporation. Cool the flask, 
protecting the contents from dust, transfer the solution 
to a 50 ml graduated flask and dilute to volume. 
Measure the optical density of the solution on a 
Spekker absorptiometer using 4 cm cells and 11 ford 
No.604 filters (green). The maximum absorption of 
the solution lies at about 525 nm. The colour is very 
stable. 

Treat the blank solution similarly. 

Prepare a calibration curve by treating measured 
volumes of a standard solution of managanese 
sulphate exactly as above and plotting the optical 
densities against the maganese contents of the 
solutions. 

Any other absorptiometer may be used to measure the 
optical densities but this changed may affect the 
maximum permissible concentration of manganese. 

8.3.2 Methods - With Formaldoxime 
8.3.2.1 Reagents 

a) Formaldoxime solution ~ Dissolve 9 g of 
analytical reagent quality hydroxylamine 
hydrochloride in water, add 4.5 ml of 40 
percent formaldehyde solution and dilute to 
100 ml. The solution is stable for several 
weeks. 
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Tabic 3 Effects of Extraneous Ions 

{Claused! 1) 



Amount 
rog 

(2) 


Periodtte (Method A) 

0) 


Formtldoxime 
(Method B) 

(4) 


15 


No interference 


No interference 


150 


Interferes (wc Note 1) 


No interference 


100 


No interferena* 


Interferes {see Note 4) 


40 


No interference 


No interference 


75 


lntertercs(vecNotc2) 


Interferes (w Note 2) 


1 


Slight interference 
(lmgCo«2MgMn) 


Slight interference 
(lmgCo«l 5pgMn) 


35 


Slight interference 
(AtvNotcl) 


Slight interference 
(see Note 5) 


25 


Slight interference 
(see Note 1) 


No interference* 


15 


No interference 


No interference 


20 


No interference 


No interference 


S 


No intcrltrcntc 


No interference 


500 (Mo) 


No mterfcrcntc 


No interlerence 


1 


No interference 


No interference 


500 


No interference 


No interference (see Note 6) 


^0 


No interference 


No interference 


500 


Interferes (Aftf Note 1) 


No interference* 


40 


No interference 


No interference* 


700 (W) 


Interferes (?etf Note 1) 


Interferes (vff Note I) 


100 (V) 


Interferes above lOmg 


No interference* 


80 


No interference 


No interference 


18 


No interference 


No interference 



Eictniiieoas Ion 

(I) 
Aluminium 

Andmontc 

Borate 

Calcium 

Chromic 

CobaltDus 

Cupnc 

Feme 

Uad 

Magnesium 

McTQunc 

Molybdate 

Nickel 

Phosphate 

Sodium 

Stannic 

Iitanic 

Tungstate 

Vanadate 

Zinc 

Zirconyl 

* These ions, feme and vanadate, interfere even at low concentnitions, but they «tre removed by extraction of their cupfcrron u)mplexcs 

NOTES 

1 Tungsten forms a precipitate of tungstic acid that cannot he filtered from the original solution 
Antimony and tin form precipitates when the solution is boiled 

Separate manganese from tungsten by the procedure in Note 2 

Remove antimony and tin by passing hydrogen sulphide into the hot solution (acidity 2N to IN) until precipitation is complete filter and 

evaporate the filterate to a convenient volume before proceeding with the analysis Quantities of antimony and tin less than 1 mg do not require 

separation 

2 Chromium forms coloured chroinate ions in Method A and coloured taru^att complexes in Method B It shall be entirely absent for Method A 
and only about I mg may be present in Method B 

Separate manganese by adding about 3 mg of feme ion to the dilute sample solution ( 1 00 ml ) followed by 3 ml of I (X) volume hydrogen peroxide 
and a slight excess of sodium hydroxide solution Meat the solution to boiling and boil until efkrvcscence cease I liter hot and wash the 
precipitate free from chr«mate Dissolve the precipitate in dilute sulphunc acid containing 1 ml of 5 percent sodium sulphite solution boil out 
the excess of sulphur dioxide and dctemiine the manganese by either method 

3 Copper and iron interfere by virtue of the colours of their solutions The absorption of 35 mg of copper is equivalent to about 2 fig of 
manganese Separate copper as sulphide ( see Note 1 ) or as described m Note 5 

The ahsoiptHin of 25 mg of iron (tee 8.3) is equivalent to about 2ng of manganese If much iron is present add 2 ml of phosphoric acid (relative 
density 1 69) to the sample solution before adding the potassium penodatc The absorption due to the iron will then be negligible 
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4 Borate ions react with the formal doximc Use 4 ml of a fieshly prepared formaldoxime reagent five tmies as concentrated as that specified if 
the presence of horate is suspected 

5 I he presence of more than about 5 mgofcopper tends to cause low recoveries of manganese Separate the copper by adding excess of sodium 
(iicthyldithicarhamate solution after exu^actlng the iron as described under Method B and conUnuing to extract with portions of methylene 
chloride until no fuHher brown colour is removed 

6 Phosphiitc mterteres by producmg a precipitates in alkaline solution if appreciable amounts of lead, ctacium or magnesium are present The 
quantities ol these metals or of phosphate normally found in textiles cause no trouble 

Remove lc«id as sulphate before beginning the analysis 

it dlcium IS present add sufficient sulphuric acid to the original solution to ensure that the concentration of ammonium salts in the final glutton 

w til be 20 percent to 25 percent Iliis will retain a considerable amount of calcium phosphate in solution 

If m.ignesmm is present, add 2 g of analytical reagent quality sodium pyrophosphate immediately before making the solution alkaline 



b) Tartaric acid solution - 30 g of analytical 
reagent quality acid in 100 ml. 

c) Cupferron solution - 10 g of Cupferron in 
100 ml of water. Prepare freshly and filter 
before use. 

d) Saturated bromine water. 



stand for S min with occasional shaking. Filter 
through a sintered glass (G4) filter or asbestos- 
padded Gooch crucible, rinse the residue with M 
sulphuric acid until free from permanganic acid and 
titrate the filtrate with freshly standardized ferrous 
sulphate solution: 1 ml O.l N reductant= 1.099 mg 
of Mn. Dilute this solution as required immediately 
before use. 



c) Methyl orange -0 05 percent solution in water. 8.3.2.2 Procedure 



Zinc cyanide solution - Dissolve 10 g of 
analytical reagent quality potassium cyanide 
in 50 ml of water, and 1 2 g of analytical reagent 
quality zinc sulphate (ZnSO^.THjO) in 50 ml 
of water. Mix and add sufficient concentrated 
ammonium hydroxide to dissolve the 
precipitate which forms. A small precipitate 
may form on keeping the solution; decant the 
supernatant liquid before use 

g) Methylene chloride - Recover used solvent by 
distilling it in presence of about one-tenth its 
volume of 10 percent soidum hydroxide 
solution 

h) Manganous sulphate solution - Dissolve 2.042 
g of manganous sulphate (MnS0^.4H20) m 
water, add 1 ml of concentrated sulphuric acid 
and dilute to 400 ml. This solution contains 
approximately I mg of manganese per 
millilitre. Standardize as follows: 

Pipette 20 ml of solution into 100 ml of M sulphuric 
acid, add I g of sodium bismuthatc, and allow to 



The procedure allows for the removal of the interfering 
elements iron, tin, titanium and vanadium by extraction 
of their cupferron complexes and for the masking of 
small quantities of copper, cobalt and nickel with 
cyanide. Remove any other interfering elements as 
detailed in the Notes. 

Place the prepared sample solution or an aliquot 
containing not more than 75 ^g of manganese in a 
separating funnel. Adjust the volume to about 25 ml 
and the sulphuric acid content to at least 3 N (the total 
acidity should not exceed 6N). Cool if necessary, add 
I ml of cupferron solution and extract with 10 ml of 
methylene chloride. Repeat this procedure until the 
addition of cupferron produces only a slight precipitate 
of the free reagent•^ than extract with one further 10 
ml portion of methylene chloride^^ 

Transfer the aqueous solution to a suitable conical flask, 
rinsing the funnel with a minimum of water and add 
1 ml of 60 percent perchloric acid if the solution does 
not already contain this acid. Evaporate the solution 
until fumes of perchloric acid are evolved and all 
organic matter has been destroyed'^ Cool, add 20 ml 



'* The following ttwiplcxcs may be extracted feme (brown), molybdate 

(while) slnnmc (white) titanic (yellow), vanadate (dark brown), zircony I (pale 

yellow) Increase the initial addition of cupferron until m excess if much 

metal is present 

^^ irco|>per IS present m quantity proceded as deaenbed in Note 5 under Table 

^atthispomt 



^^ The amount of organic matter remaining is vety small and the reaction is 
withmrt hazard The orgamc matter may be destroyed by prolonged difestion 
with sulphuric aad akwie if praforad 

*^ Wide>range mdicalor paper may be u»d as external indicMor if preferred 
'^Vrr Note 4 under Table 3 
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of water, boil for a few minutes to remove chlorine 
and again cool. Add not more than 0.05 ml of methyl 
orange solution and 1 ml of tartaric acid solution, and 
neutralize with concentrated ammonium hydroxide 
solution. 

Add 3 ml of M sulphuric acid and 0.1 ml of bromine 
water to destroy the indicator^\ Cool, add 2 ml of 
zinc cyanide solution, 1 mlofformaldoximesolution^^ 
and 4 ml of ammonium hydroxide (relative density 
0.880). Transfer the solution to a 50 ml graduated 
flask and dilute to volume. Remove a few millilitres 
of the solution, shake the remainder vigorously and 
after an interval of 30 minutes measure the optical 
density of the solution on a Spekker absorptiometer 
with 4 cm cells and 11 ford No.602 filters (blue). The 
maximum absorption of the solution lies at about 460 
nm. The colour is stable for at least 4 hours. 

Prepare a calibration curve as follows: 

Dilute measured amounts of a suitable standard solution 
of manganous sulphate to about 40 ml. Add I ml of 
tartaric acid, 2 ml of zinc cyanide, 1 ml of formaldoxime 
and 3 ml of ammonium hydroxide (relative density 
0.880) solution. Measure the optical densities after 30 
minutes and plot them against the manganese contents 
of the solutions. 

Any other absorptiometer may be used to measure the 
optical densities, but this change may alter the maximum 
permissible concentration of manganese. 

9 ESTIMATION OF CHROMIUM (Cr) 

9.1 Destruction of the Organic Matter 

9. 1 . 1 Method J - Wet Ashing 

This method is preferable to Method 2, particularly when 
the amount of chromium is small or when siliceous 
substances or large amounts of other ions are present. 
The procedure is described in Annex A, but it is esential 
to use sufficient sulphuric acid to cover the bottom of 
the flask at all times (see Note). The necessary amount 
is 2 ml for 150 ml flasks and the same amount suffices 
for 250 ml flasks if the bottoms are truly flat. 

At the end of the reaction heat the flask strongly with 
the neck extension still in place. When the perchloric 
acid has been expelled the residual acid ceases to boil 
and changes from yellow-green to colourless. It is not 
necessary to expel every trace of perchloric acid. Dilute 
the residue boil it until free fi-om chlorine, then cool 



and neutralize it with concentrated ammonium 
hydroxide solution, methyl orange (0.05 ml of a 0.1 
percent solution) being used as an indicator. Re-acidify 
the solution with 5 ml of 2 N sulphuric acid and adjust 
it to a final volume of about 30 ml. Prepare a *blank' by 
volatilizing nitric and perchloric acids from an 
appropriate mixture and treating the residual sulphuric 
acid as described above. 

NOTE — Ihc occurrence of bare patches leads to loss of 
chromium, possibly by volatilization from spray falling on the 
hot glass. 

9.1.2 Method 2 - Dry Ashing 

This is performed essentially as described in IS 199 : 
1989 (see Section D/25). Determine the mass of the 
sample in the form of pastilles, place them in a porcelain 
crucible and impregnate with a 5 percent solution of 
magnesium nitrate at the rate of 1 ml per gram of the 
sample. Alcohol may be used to facilitate the 
impregnation of poorly wettable materials. 

Ensure that the inner surface of the curcible has not 
been damaged or roughened, as this may lead to loss of 
chromium by combination with the glaze. After ignition, 
cover the cooled crucible with a watch glass, add 1 ml 
of concentrated nitric acid and 0. 1 g of potassium 
chlorate and allow the contents to digest on a water- 
bath until effervescence ceases. Rinse and remove the 
watch glass and evaporate the contents of the crucible 
to dryness. Heat the residue on a water bath until it is 
odourless, dissolve it in 5 ml of 2 N sulphuric acid and 
dilute to about 30 ml. Prepare a 'blank' by evaporating 
the appropriate volume of magnesium nitrate solution 
in a crucible and treating with nitric acid and potassium 
chlorate as above. 

9.2 Removal of Interfering Ions 

9,2.1 The effects of other ions on the determination 
are shown in Table 4. The amounts j>hown in col 2 are 
the largest likely to be derived from a 2 g sample of 
textile material and the expression *no interference' 
in col 3 indicates that at least this amount may be 
tolerated under the conditions detailed in 9.3. The data 
relate to wet-ashed sampled only; the effects of dry 
ashing in presence of large amounts of these elements 
and radicals and of interaction^ between different ions 
have not been studied. 



" If the combined content of iron and cop|ier exceeds I mg. a ftirttier I ml of oxide 
should be added and the process repeated until excess oxine is present. 
'> Hydrazoic acid is very volatile and irritates ttie mucous membrane Inhalation of 
the vapour fixmi tftese solutions should therefore be avoided. 
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Table 4 Effects of Extraneous Ions 

(Clause 9 2 \) 



EifriHfouf Ion 


Amount 


Eflect 


Extrnncotis Ion 


Amoant 


EfHect 


(1) 


(2) 


(3) 


(!) 


(2) 


(3) 


Alummimum 


15 


No interfcreiKc 


Magnesium 


20 


No interference 


Antimonic 


150 


Notcl 


Manganous 


15 


Note 4 


IJoralc 


100 
(H,BO,) 


No mtcfcrccncc 


Mercunc 


5 


Notel 


C alcium 


50 


No interference 


Phosphate 


500 
(H,BO,) 


Note 5 


Ci>haltous 


I 


No mtetfcrencc 


Stannic 


500 


Note 2 


C upric 


35 


Note 3 


Titanic 


40 


Note 2 


feme 


25 


Notcl 


Zinc 


80 


No interference 


Ixad 


IS 


No interference 
even in Pt)SO^ 
Precipitates 


Zirconyl 


15 

(Zr) 


Note 2 



NOIFS 

I If antimony (ic) and mercury remain in solution they do not interfere, though mercury may cause low results when present durmg the extraction 
of traces of iron and copper It Is usually necessary to remove the metals by the following process 

1 he perchloric acid is not expelled at the end of the wet ashing procedure but the flask is cooled and the residue diluted The solution is made 
about 3 N in hydrochloric acid, boiled to dissolve antimonic compounds, if present, and diluted to a total acidity of about IN It is then heated on 
a water-bath for 30 minutes while a current of hydrogen sulphides is passed through it The flask is than stoppered and cooled The solution is 
filtered, the filtrate being returned to the flask and evaporated to small volume After the neck extension has been replaced on the flask the 
perchlonc acid is expelled and the preparation of the solution completed as in Method 1 {see 9.1 ) 

2 Zirconium, tm and titanium interfere because they are hydrolyzed at low acidities fhey may be removed by the following method 

1 he perchloric acid is not expelled at the end of the wet-ashing procedure but the tiask is cooled and the residue diluted Hydrochloric acid is 
added, if necessary, to assist the solution of tin and titanium compounds, the solution is boiled until free from chlorine, cooled and diluted until it 
u>ntains about 1 percent by volume of concentrated acids It is transferred to a separating funnel treated with excess of a 1 percent aqueous 
solution of cupterron and exUncted with several 10 ml porUons of methylene chlonde The completeness of the precipitation should be checked 
by adding more cupterron after the first extraction The white stannic complex is dilTicult to distinguish from excess of the reagent but it is less 
translucent than the latter 

After exUaction the aqueous phase is returned to the flask and evaporated to small volume The neck extension is replaced, the perchlonde acid 
expelled and the preparation of the solution completed as m Method 1 (see 9.1) 

3 Amounts of iron and copper greater than 1 or 2 mg are not conveniently dealt with by the oxmate extraction procedure described in 93. Large 
amounts of copper should be separated by the method given in Note I , and targe amounts of iron by that given m Note 2 

If the total amount of iron and copper m the samples is known not to exceed 1 Mg the extraction of these metals as their oxmates may be omitted, 
the neutralized and re-acidified solution being oxidized tnunediately Under these circumstances also, the solution from the dry ash may be 
treated with diphenylcarbazide without further oxidation The optical densities of the solutions should be read within a few mmutes of adding the 
reagent 

4 Manganese dioxide may be precipitated when the chromium is oxidized and cause low results when mdre than 1 mg of manganese » present 
If the solution is free from ammonium salts as much as 1 5 mg of manganese may be present 

5 Phosphate causes precipitation ofthefenc ion and only 1 5 mg of phosphonc acid can be tolerated or 5 mg if ammonium salts are absent By 
substituting potasium permanganate for fenc ammonium sulphate the ftill 500 mg of phosphoric acid may be tolerated 
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Iron and copper cause fading of the colour and variation 
in its hue; the procedure described in 9.3 therefore 
provides for the removal of small amounts of these 
metals. 

9.3 Determination 

9.3,1 Reagents 

a) S'hydroxyquinoline (oxine) - 1 percent solution 
in 2 N acetic acid. 

b) Chloroform - Recover this by shaking it with 
successive portions of concentrated sulphuric 
acid until the acid remains almost colourless. 
Shake the solvent with excess of calcium 
hydroxide filter and distil it. Add alcohol ( 1 
percent by volume) to the distillate. 

c) Methylene chloride - Recover the methylene 
chloride, which is used for the extraction of 
Cupferron complexes by shaking it with 
successive portions of a 10 percent solution of 
sodium hydroxide until the alkali remains 
almost colourless, and then distilling the 
solvent over solid sodium hydroxide. 

d) Ceric ammonium sulphate - 0.05 N solution 
in 2 N sulphuric acid. 

e) Sodium azide - 5 percent solution in water. 

Diphenylcarbazide - 0.25 percent solution in 
equal volumes of acetone and water; this 
solution must be prepared daily. 

g) Ammonium sulphate - free from iron and 
copper. Treat a 20 percent (m/v) solution of 
the salt with an excess of oxine solution and 
adjust of pH 5 to 6 (wide range paper) with 
dilute ammonium hydroxide. Extract the 
solution with successive portions of chloroform 
until the solvent remains colourless and then 
filter it to remove suspended solvent. 

9J.2 Procedure 

Transfer the acid solution from the ashing process, or 
an aliquot containing not more than 75 jig of 
chromium, to a separating funnel. 0.05 ml of a 0.1 
percent solution of methyl orange if required, and treat 
the solution with I ml of oxine solution. Neutralize 



carefully with ammonium hydroxide to the mid hue of 
the indicator, or until the colour of the indicator is 
obscured by black ferric oxinatc. If the end point of 
the indicator is accidcnUlly passed acidify the solution 
again and repeat the neutralization. Add 10 ml 
chloroform, shake the funnel vigorously and after the 
layers have separated, adjust the aqueous layer if 
necessary to neutrality with ammonia. Again shake 
the funnel vigorously for 30 seconds'\ remove the 
chloroform layer and extract the aqueous layer twice 
more with fresh 10 ml portions of chloroform. Return 
the aqueous layer to the conical flask (see Note 3 under 
Table 4). Acidify the solution with 5 ml of 2 N 
sulphuric acid, boil to expel any residual chloroform 
and treat while still boiling with I ml of feric 
ammonium sulphate solution, boil for a further 10 
minutes and cool. Remove any solid, including 
manganese dioxide, by filtration and treat the clear 
solution with 0.2 ml of sodium azide solution^^ The 
solution should now be colourless. If the purple colour 
of permanganate or the brown colour of colloidal 
manganese dioxide is present warm the solution gently 
until the colour disappears. 

Transfer the cooled solution to 50 ml graduated flask, 
treat with 2 ml of diphenylcarbazide reagent and dilute 
to volume. Treat the 'blank' solution, prepared as 
described in 8.1, or an aliquot portion corresponding 
to that used for the actual test exactly as described 
above. 

Shake the solutions vigorously to remove dissolved 
gases, transfer them to the cells of a Spekker 
absorptiometer and measure their optical densities with 
the use of II ford 605, yellow green filters. Maximum 
absorption occurs at a wavelength of about 540 nm. 

1 he colour is fairly stable but fades to the extent of 
about I percent in 1 hour. 

Use the difference between the optical densities of the 
*test' and 'blank' solutions to obtain the chromium 
content of the former directly from u calibration graph 
constructed as follows: 

Transfer different measured amounts of a standard 
solution of potasium dichromate to separate 50 ml 
volumetric flasks each containing 5 ml of 2 N 
sulphuric acid and dilute to about 40 ml with water. 
If acid ashed samples are to be used add 5 g 
ammonium sulphate, free from iron and copper. Add 

2 ml diphenylcarbazide reagent to each flask, then 
dilute the contents of each to 50 ml. Plot the optical 
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density of each solution, measured as above, against 
its chromium content. Make fresh calibration graphs 
for each batch of solid diphenylcarbazide and check 
the graphs periodically. Any other absorptiometer 
may be used, or the solutions may be compared 
visually with freshly prepared standards in uniform 
tubes, but these variations may affect the maximum 
permissible amount of chromium in the sample. 

10 ESTIMATION OF ZINC (Zn) 

10.1 General 

10.1.1 The dithizone method has been adopted for 
this estimation. According to this method, the test 
sample is boiled in dilute hydrochloric acid for 30 
minutes in an Erienmeyer flask, the contents cooled, 
filtered and washed with water, the filtrate and 
washings yielding a test solution. An aliquot of this 
solution containing approximately 1 mg of zinc per 
100 ml of test solution is treated with acetate buffer 
solution (pH 4.75) and sodium thiosulphate solution 
or with potassium cyanide solution and extracted 
with dithizone to yield a bright red extract. This 
extract is compared against standard zinc solution 
treated exactly like the aliquot of the test 
thiosulphate, 

10.1.2 In order to prevent interference due to ions of 
copper, mercury, lead and cadmium, the procedure 
provides for the use of sodium thiosulphate solution 
at />H 4.75. Next to these interfering metallic ions, 
cobalt and nickel are the other two important metals; 
when one or both of them are present the estimation 
has to be repeated and the interference due to one or 
both of them prevented by the use of potassium 
cyanide solution in place of sodium thiosulphate. 

10.2 Destruction of the Organic Matter 

10.2.1 Follow the procedure as described in 6.1.1 
or 7.1.2. 

10.3 Reagents 

10.3.1 Acetate Buffer Solution ofpW 4.75 

Prepared by mixing equal volumes of dilute sodium 
acetate solution (2 N) and dilute acetic acid (2 N). The 
solution should be shaken well with 3 or 4 drops of 
dithizone solution {see 10,3.7) to remove interference 
due to metallic ions, if any, and filtered through a 
moistened filter paper to remove drops of carbon 
tetrachloride. 



1 0.3.2 Sodium Thiosulphate Solution 

Prepared by dissolving sodium thiosulphate 
(NajS^Oj.SHjO) in water to yield a 25 percent {m/v) 
solution. 

10.3.3 Dilute Ammonia 

Prepared by diluting ammonia (sp.gr 0.9) in water to 
yield at 1 : 1 (by volume) solution. 

10.3.4 Potassium Cyanide Solution 

Prepared by dissolving potassium cyanide in water to 
yield a 5 percent (w/v) solution. 

10.3.5 Dilute Hydrochloric Acid — approximate 2 N. 

10.3.6 Sodium Acetate Solution — approximate 2 N. 

10.3.7 Dithizone Solution 

Prepared by dissolving dithizone H,C^N==N~C 
(S) NHNHC^H, in carbon tetrachloride to yield a 0.00 1 
percent (m/v) solution {see 6.4.4). 

10.3.8 Sodium Sulphate ~ solid, anhydrous. 

10.3.9 Standard Zinc Solution 

Prepared by dissolving zinc (30 mesh) in dilute 
hydrochloric acid (0.1 N) to yield a O.Ol percent {m/v) 
solution, taking 10 ml of the solution and diluting with 
water to exactly 100 ml to yield ka 0.00 1 percent {m/v) 
solution. One millilitre of this solution contains 0.01 
mg of zinc (Zn). 

10.4 Procedure 

10.4.1 From the test solution prepared as in 10.2.1, 
choose an aliquot containing approximately 1 mg of zinc 
per 100 ml of solution (making rough estimations on 
different known quantities of the test solution, if 
necessary) transfer {see also 10.4.5) it to a 25 ml 
separating funnel, add 5 ntt of acetate buffer solution 
and 1 ml of sodium thiosulphate solution {see Note); 
mix with 5 ml of dithizone solution and shake well for 
2 minutes. Allow the contents of the separating funnel 
to settle into two layers and when the lower of tfic two 
layers thus formed is free from water droplets, dry the 
stem of the funnel with a piece of fitter paper rolled 
round a thin glass rod and run the lower layer (extract) 
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into a 25-ml volumetric flask avoiding exposure to direct 
sunlight. Keep the flask well stoppered. 

NOTE — When appreciable amounts of cobalt or nickel or both arc 
present, add instead of acetate buffer and sodium thiosulphate 
solutions, enough ammonia to neutralize and enough potassium 
cyanide solution to dissolve the precipitate first fonncd, then add 
dilute hydrochloric acid drop by drop to bring thepH between 3 and 
4 and adjust \hepH to 5 to 5 5 with the addition of sodium acetate 
solution Use standardpH papers for adjusting pH 

10.4.2 Re-extract the portion left in the funnel with 2 
or 3 ml of carbon tetrachloride and shake well for 2 
minutes. Allow the contents of the fiinnel to settle again 
into two layers and when the lower of the two layers 
now formed is free from water droplets, dry the stem of 
the frmnel with a piece of Alter paper rolled round a tin 
glass rod and run the lower layer into the 25 ml 
volumetric flask containing the extract obtained as 
in 10.4.1. 

10.4.3 Repeat the extraction two or three times (or until 
the aqueous layer in the separating funnel is free from 
red colour) collecting all the extracts in the same 
volumetric flask. 

10.4.4 Dilute the total extract with carbon tetrachloride 
to exactly 25 ml; add I g of sodium sulphate and shake 
well. 

10.4.5 Prepare a series of reference standards taking 
different known quantities of standard zinc solution 
contain approximately 1 mg or less of zinc per 100 ml 
of solution arid treating the solutions side by side with 
and exactly as the aliquot of die test solution {see 10.4.1 
to 10.4.4). 

10.4.6 Treat the 'blank' solution or an aliquot portion 
corresponding to that used for the actual determination 
exactly as described from 10.4.1 to 10.4.5. 



10.4.7 Measure the optical densities of the extracts at 
suitable wavelength where the absorption of the 
unchanged dithizone is at a minimum (510 nm). The 
difference between the optical densities of the 'test* 
and *blank' extracts is used to obtain the zinc content 
directly from a calibration graph constructed as given 
in 10.4.8. 

10.4.8 Extract a series of solutions containing different 
measured amounts of standard zmc solutions and 
measure the optical densities of the extracts. Substract 
from each value the optical density of the extract from a 
similar solution containing no added zinc and plot the 
differences against the zinc contents of the original 
solutions. These differences are substantially 
independent of the concentration of the dithizone 
solution with in the lange 0.001 5 percent to 0.002 5 
percent. 

NOTFS 

1 The success of this method depends on scrupulous cleanliness 
Ail apparatus shall be washed, first with dilute hydrochloric acid 
and then wilh distilled water immediately before use 

2 fhe colour of the extract and those of extracts prepared similarly 
from a scries of aqueous solutions containing known amounts of 
7inc may be compared visually m small stoppered tubes of uniform 
dimensions I^he colours arc stable for a few hours if the solutions 
arc protected from light 

11 REPORT 

The report shall include the following information: 

a) Type and nature of textile being tested; 

b) Amounts of copper, iron, manganese, 
chromium or zinc present; and 

c) The type of treatment, if given to the fabric. 
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ANNEX A 

(Clauses 6.\A,iAA(md9AA) 
WET ASHING OF TEXTILE MATERIALS 



\\ INTRODUCTION 

A- 1 . 1 Where destruction of organic matter in a sample 
of textile material is required, and the ash is not to be 
determined* wet ashing possesses many advantages over 
dry asUng. 

A-2 PRECAUTIONARY NOTE 

A-2.1 To avoid hazard, the conditions described must 
be carefully followed and any variation of extension of 
the method to materials other than those mentioned must 
be made only by fully trained operators. 

A.3 PRINCIPLE 

A-3.1 This method involves the controlled heating of 
the sample with a suitable mixture of nitric, sulphuric 
and perchloric acids. 

A-4 APPARATUS AND REAGENTS 



A-4.1 Conical Flasks 

Note I). 



with neck extensions (see 



A-4.2 Hot Plate - with provision for maintaining 
graded surface temperatures. 

A-4.3 Safety Glass Screen - advisable until the 
operator has had some experience of the method, and 
essential when working with previously untried 
materials. 

A-4.4 Boiling Rods 

A-4.5 Nitric Acid -concentrated, relative density 1.42. 

A-4.6 Sulphuric Acid ~ concentrated, relative density 
1.84. 

A-4.7 Perchloric Acid - 60 percent, relative density 
l.54(5et»Note2). 

A.5 PROCEDURE 

A-5.] Place the specimen in the flask and add in the 
above order the requisite quantities of the three acids. 



After each addition, swirl the flask and allow any 
reaction which takes place to proceed to completion 
before making a further addition. Fit a neck extension 
to the flask, which is then placed on the cooler side of 
the hot plate, housed in an efficient fume cup board. 
Vigorous evolution of brown fiunes occurs, accompanied 
by partial or complete solution of the sample. Cotton 
dissolves only slowly, and most coating materials are 
resistant to oxidation at this stage. 

A-5.2 W4ien the evolution of brown fumes has 
slaekened, move the flask to the middle of the plate 
and allow excess of nitric acid and water to boil off 
gently. A gradually increasing evolution of gas, 
culminating in a vigorous reaction and generation of 
heavy white fumes, marks the action of the perchloric 
acid and the virtual completion of the oxidation. The 
reaction may be moderated, if necessary, by sliding the 
flask back to the cooler side of the hot plate. Charring 
of the reaction mixture at any stage should be rectified 
by swirling the flask or by adding a few drops of 
coACtntrated nitric acid. 

A-5.3 Finally, move the flask to the hottest part of the 
p&ale and allow the residual acid to reflux until the walls 
of the flask and the lower poition of the neck have been 
thoKHighly washed by the distillate. During this process, 
Wti the neck extension momentarily about three times 
to release liquid held by capillary attraction at the 
junction with the flask. 

A-5.4 After the flask has been cooled, rinse the neck 
extension with about 20 ml of water and remove it. Then 
boil the acids, thus diluted, for 2 minutes to expel 
chlorine, using a boiling rod to prevent pumping. The 
diluted perchloric acid possess no oxidizing properties 
and the solution at this stage is ready for analysis. 

A*5.5 Table 1 shows the amounts of each acid 
recommended. The quantities given are suitable for use 
in 250 ml flasks unless otherwise stated. The addition 
of sulphuric acid produces a smoother reaction and 
facilitates d>e clearance of any charring that may occur. 
When the nature of the subsequent analysis renders its 
presence undesirable it may be replaced by an equal 
volume of perptkloric acid, except m the few instances 
indicted. 
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NOTES 2 The perchloric acid ts pure enough for ail but trace analysis, for 

- ^ . . n • r-^rA I •*. 1* CI r ^ ^WicYx purposc It mav be purified easily and economically b> 

1 Conical flasks of250m capacity aft suitable for most purposes ai^xiJ- ^ -^'s . ^ a a a 

^ ... ^; J c J J *u i J dtttillalion as the 72 percent azcotiopc under reduced pressure 

The neck extensions are easily made by drawing down the closed ^ 

ends of 200 mm X 25 mm boiling tubes, blowing out the ends, 3 j^c safety of the reaction depends upon the fact that readily 

chamfering them with a wire gauze and then flame polishing oxidizabic matter destroyed by the nirtic acid before the perchloric 

Extensions for flasks of other sizes are made from tubes of acid reaches its reaction temperature of about I40"C Addition of 

proportionate dunensions ^ ^^ -^^ ^ o^^ g,y^j^ reduces the nsk of accidental ommission 

ofthemiticacid 
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DETERMINATION OF SCOURING LOSS IN GREY 
AND FINISHED COTTON TEXTILE MATERL\LS 

{Source : IS 1383 : 1977) 

In the cotton textile industry, yams and fabrics undergo treatments in the course of which extraneous matter of 
various types is gathered by or added to the original material which is it not scoured or is partly scoured may also 
contain natural impurities, such as oils, fats, waxes and pectins. Estimation of the quantity of natural impurities 
and extraneous matter present in the material is therefore, considered necessary. It covers two methods namely, 
MUd Method - Suitable for fabrics like cotton gauge, bandage cloth and fabrics of loose construction; and 
Severe Method - Suitable for other type of fabrics. 



1 SCOPE 

1.1 It prescribes two methods for determining the 
scouring loss (loss in mass on scouring) of grey and 
finished cotton textile materials. 

1.2 The methods prescribed are generally applicable 
to grey and fniished cotton textile materials wherein 
only starch or tamarind kernel powder or both, and 
water-soluble or easily removable finishing agents, 
such as oils, fats, and china clay have been used and 
which would normally be removed during the scouring 
process. 

2 PRINCIPLE 

The lest specimen is taken and its moisture content is 
determined. Another test specimen is scoured, washed 
and its oven-dry mass is determined. The scouring loss 
is calculated on the basis of oven-dry mass of the test 
specimen. 

3 SAMPLING 

Sample shall be selected so as to be representative of 
the lot. Sample drawn in accordance with the procedure 
laid down in the specification of the material or as agreed 
to between the buyer and the seller shall be taken as 
representative of the lot. 

4 APPARATUS 

4.1 wSoxhiet Aparatus 

4.2 Drying Oven - Capable of maintaining a 
temperature of 105 IS^'C. 

4.3 Weighing Balance - Capable of weighing to an 
accuracy of 0.00 1 g. 



5 REAGENTS 

5.1 Unless specified otherwise analytical reagent grade 
chemicals shall be employed in test and distilled water 
shall be used where the use of water is intended. 

5.2 Desizing Enzyme - Diastase (or other suitable 
enzyme). 

5.3 Sodium Chloride ~ Solid. 

5.4 Caustic Soda Solution - 2 percent (mA'), containing 
I percent turkey red oil Grade 2 (total fatty matter, 
percent by weight, Min 50 percent). 

5.5 Acetic Acid Solution - I percent (v/v). 

5.6 Chloroform 

6 ESTIMATION OF MOLSTURE 

6.1 Draw from the sample {see 3) at least 2 test 
specimens {see Note), each weighing approximately 3 
g. Take one test specimen and weigh it accurately in a 
clean, dry and tared weighing bottle. Place the weighing 
bottle containing the test specimen in the drying oven 
and dry the specimen at 105 ± B'^C to constant mass. 
Weigh the oven-dry specimen accurately. Calculate the 
percentage of moisture in the test specimen, by the 
following formula: 



Moisture content, percent 



{a-b) 



X 100 



where 

a = original mass, in g of the test specimen; and 

b - oven-dry mass, in g of the test specimen. 

NOTE — If the samples under test is fabric, the specimens drawn 
shall preferably be square in shape. 

6.2 Similarly determine the moisture content in the 
second test specimen and take the average of the two 
values. 
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7 PREPARATION OF TEST SPECIMENS 

Draw from the sample at least two test specimens each 
weighing about 5 g. if the sample under test is yam, cut 
each test specimen, separately into pieces about 1 5 cm 
long, form into separate bundle and tie each bundle 
loosely round the middle. If the sample undei test is 
fabric, trim each test specimen parallel to the directions 
of warp and weft and pull out, to form a fringe, 5 threads 
all round. 

8 PROCEDURE 

8.1 Method A (Severe Method) 

8.1.1 Weigh accurately one test specimen drawn as 
in 7. Dip the specimen in a solution (weighing 20 times 
the mass of the specimen), containing, 5 g of diastase 
and 10 g of sodium chloride per litre, at SO^'C and at a 
pU of 6.5 to 7.7 (see Notes 1 and 2). Allow the specimen 
to remain in the solution for I'/a hours. During this 
period, take it oOt from the desizing bath and wring it 
by hand four times. At the end of the period, remove 
the specimen, wash it thoroughly (without wringing) 
four times in hot and cold water successively, using 50 
ml of water for each wash. 

NOTES 

1 The temperature andpH given for the desizing solution arc the 
optimum for bacterial diastase. Ifany otiier type of desizing enzyme 
is used, then the temperature andpH should be modified to that 
rccommcndod by the supplier. As many enzymatic desizing agents 
slowly deteriorate in storage, great care should be taken to see that 
the sample of desizing agent, at the time of test, is of satisfactory 
desizing efficiency. 

2 If any doubt exists as to whether the size or finish has been 
completely removed, the treatment with the enzymatic desizing 
solution should be repeated, the specimen being again weigl^ed after 
drying to constant mass at 105 ± 3°C and the percentage loss in 
mass again calculated. If the percentage loss in mass has increased 
by not more than 0.25, then it may be considered that complete 
desizing has been ailectcd and the second figure be accepted as the 
final figure. If the percentage loss in mass has increased by more 
than 25 then the desizing treatment should be repeated until the 
figure for percentage loss in mass does not differ from the previous 
figure by more than 0.25. 

8.1.2 Put the specimen in a 500 ml conical flask 
containing caustic soda solution weighing 20 times the 
mass of the specimen and boil for one hour. Add 
adequate quantity of water to make up for the loss during 
boiling. At the end of the period remove the specimeit 
wash it thoroughly (without wringing) in hot water and 



dip it for 5 minutes in acetic acid solution. Finally wash 
(without wringing) the specimen in cold water. Dry the 
specimen in drying oven at 105 ± 3"C to constjuil mass 
and weigh it accurately. 

8.2 Method B (Mild Method) 

8.2.1 Weigh accurately one test specimen drawn as 
in 7. Hxtract the specimen for one hour with chloroform 
in a Soxhiet apparatus at the rate of 6 cycles per hour. 
Allow the chloroform to dry off in the air, and wash the 
specimen by alternate immersion in hot running water 
and wringing by hand 12 times in succession. Immerse 
the specimen in 0.5 percent aqueous solution of diastase 
(20 to 30 times the mass of the specimen) at 50''C and 
wring by hand repeating the process three times in 
succession. Finally, return the specimen to the solution 
and heat to 70''C. Allow the specimen to remain in the 
solution for 15 minutes and then wash it well in hot 
running water. Squeeze and dry the specimen at 
105 i 3"C and weigh accurately. 

9 CALCULATION 

9.1 Calculate the percentage of scouring loss by the 
following formula: 



Scouring loss, percent \L 
(oven-dry basis) = '- 

where 



M. 



Mjn 

100 



■) 



X 1(K) 



100 



AY, - original mass in g of the specimen; 

m ^ moisture content, percent (see 6.2); and 

M^ = oven-dry mass in g of the specimen after 
treaUnent (see 8.1 or 8.2). 

9.2 Repeat the test with the remaining test specimen(s) 
and find out the average of all the values. 

10 REPORT 

llie report shall include the following information: 

a) Type of material: 

b) Method used (A or B); 

c) Scouring loss, percent; and 

d) Number of test specimens tested. 
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DETERMINATION OF SCOURING LOSS OF 
RAYON FILAMENT YARN 

(Source: IS 11219 :19S4) 

Continuous filament viscose rayon yam and acetate yarn commonly used of weaving or knitting are generally 
treated with special lubricants of sizes or gelatin during spinning. The general process of cleaning these filament 
yams from the added lubricants of sizes is termed as scouring. The knowledge of loss due to scouring is very 
essential to arrive at the commercial mass of the lot which is an important criteria for grading of these filament 
yams. 

Since the quality of lubricants of size used during spinning is not high, the method given in this standard prescribes 
a simple mild treatment. 



1 SCOPE 

It prescribes a method for determining the scouring loss 
of viscose rayon and acetate rayon filament yams. 

2 PRINCIPLE 

A known amount of sample is scoured with mild sodium 
carbonate solution. The loss in mass is determined and 
expressed as a percentage of the dry mass of the sample. 

3 SAMPLING 

3.1 Lot 

The quantity of yam of the same grade and from the 
same source delivered to a buyer against one despatch 
note shall constitute a lot. If the lot contains more than 
200 kg of yam, it shall be divided into sub-lots, each 
weighing 200 kg or less. 

3.1.1 Each sub-lot shall be tested separately. 

3.2 Unless otherwise agreed to between the buyer and 
the seller, 15 increments each approximately weighing 
10 g shall be taken from different parts of a sub-lot so 
that a representative sample is obtained. All the 
increments thus collected shall be thoroughly mixed. 
This shall constitute the test sample. 

4 PREPARATION OF TEST SPECIMENS 

From the test sample, draw at least 2 specimens each 
weighing about 5 g accurate to the nearest mg. 

5 ATMOSPHERIC CONDITIONS FOR TESTING 

The test shall be conducted in prevailing atmospheric 
conditions. 



NOTE — Since the dry masses are determined, it is not neoessaiy to 
condition the sample. 

6 APPARATUS 

6.1 Drying Oven - Capable of maintaining a 
temperature of 105 to 1 10°C. 

6.2 Weighing Bottle - with a stopper. 

6.3 Weighing Balance - Capable of weighing to an 
accuracy up to 1 mg. 

7 REAGENTS 

7.1 Quality of Reagents 

Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as reagent is intended. 

NOTE -" Pure chemicals' shall mean chemicals that do not contain 
impurities which affect the test results. 

7.2 Sodium Carbonate Solution -(2 g/1). 

8 PROCEDURE 

8.1 Take a test specimen. Transfer it to a tared weighing 
bottle. Dry the specimen at lOS"" to 1 lO^'C to constant 
mass (about 2 hours drying is sufficient) (see Note). 
Determine the oven-dr>' mass of the test specimen. 

NOTE — For acetate rayon a drying temperature otlO-lS'^C shall 
he used and the period of drying may be prolonged to 4 hours till a 
constant mass is obtained. If two consecutive readings taken at an 
interval of 30 minutes of drying do not differ by more than 2 mg, it 
should be taken as constant mass. 

8.2 Take the dried test specimen in a beaker containing 
250 ml of 2 g/1 sodium carbonate solution. Treat the 
test specimen in this solution at 60-70*^C for 30 
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minutes. After this take out the test specimen, wash it m, - oven-dry mass Jn g, of the specimen betbre 

thoroughly with hot water (below 70°C) and dry it in scouring; and 

the tared weighing bottle, as prescribed in 8.1, to a w^ - oven-dry mass, in g, of the specimen after 

constant mass. Determine the oven-dry mass of the scouring. 

treated test specimen. 

8.4 Repeat the procedure given in 8.1 and 8.2 with the 

NOTE --nicmatenalto liquor rattoshould be I 50 remaining test specimen(s) and calculate the percentage 

of scouring loss by the formula given in 8.3. 

8.3 Calculate the percentage of scouring loss by the 5.5 calculate the average of the values obtained as in 
following formula: 8 3 ^^ 54 



'-{"'-■n:')- 



xlOO 9 REPORT 

^ \ 'w, / 

^"^^^ The report shall include the following information: 
S = scouring loss, in percent, by mass on oven-dry a) Type and grade of material; and 

basis; b) Average scouring loss, percent. 
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DETERMINATION OF SCOURING LOSS 
IN SILK TEXTILE MATERIALS 

(.Vowrce IS 1582:1968) 

Raw silk contains, besides sericin, some traces of fat and mineral matter. Silk may be used in raw state, and 
afterwards either boiled off or not, according to the purpose for which it is intended. The silk gum and other 
impurities are generally removed from the silk textile materials by the process of boiling. Silk textiles are boiled off 
by passing them through heated soap liquor and hot water. 

Method of test for determining the quantity of sericin and other extraneous matter present in the material is, 
therefore, considered necessary. The method of test prescribed in this standard shall be used as an aid in the 
determination of scouring loss of silk textile materials. 



1 SCOPE 

1.1 It prescribes a method for detenu ining the scouring 
loss of silk textile materials. 

1.1.1 The method prescribed in this standard is 
generally applicable to silk textiles wherein only sericin 
and other extraneous matter which would normally be 
removed during the scouring or boiling process. 

2 PRINCIPLE 

A known amount of sample is scoured with mild soap 
and soda solution. The loss in weight is determined and 
expressed as a percentage of the dry weight of the sample. 

3 SAMPLING 

3.1 Sampling; for Yarn 

3.1.1 Lot {Yarn) 

The quantity of yarn from the same source shall 
constitute the lot. If the lot contains more than 200 kg 
of yam, it shall be divided into sub-lots, each weighing 
200 kg or less. 

3. 1 .2 Unless otherwise agreed to between the buyer and 
the seller, 15 increments each approximately weighing 
IQ g shall be taken from different parts of a sub-lot so 
that a representative sample is obtained. All the 
increments thus collected shall be thoroughly mixed. 
This shall constitute the test sample. 

3.2 Samplin{( for Fabrics 

3.2.1 Lot (Fabric) 

The quantity of fabric manufactured essentially under 
uniform conditions shall constitute a lot. 



3.2.2 Unless otherwise agreed to between the buyer and 
the seller the number of pieces to be selected from a lot 
shall be as given below. The pieces thus selected shall 
constitute the gross sample: 



Lot Size 


Sample Size 


Up to 100 


3 


101 " 300 


4 


301 " 500 


5 


501 and above 


7 



3.2.3 From each piece in the gross sample about 25 g 
of fabric shall be taken out from at least 2 different parts. 
The parts shall then be cut into further smaller pieces 
and thoroughly mixed. The pieces thus collected shall 
constitute the test sample. 

4 PREPARATION OF TEST SPECIMENS 

From the test sample, draw at least 2 test specimens 
each weighing about 5 g. 

5 ATMOSPHERIC CONDITIONS 

The test shall be conducted in prevailing atmospheric 
conditions. 

NOTE — Since the dry weights are detennined, it is not necessary 
to condition the sample. 

6 APPARATUS 

6.1 Air Oven - Capable of maintaining a temperature 
of 105tollO''C. 

6.2 Weighing Bottle - With a stopper. 

7 REAGENTS 

7.1 Quality of Reagents - Unless specified otherwise, 
pure chemicals shall be employed in tests and distilled 
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water shall be used where the use of water as reagent is 
intended. 

NOTE — 'Pure chemicals' shall mean chemicals that do not contain 
impurities which alTect the test results. 

7.2 Sodium Carbonate Solution - 1 percent (w/v). 

7.3 Soap Solution - 1 percent solution (w/v) of neutral 
soap. 

NOTE — Olive oil soap is suitable for this test. 
8 PROCEDURE 

8.1 Take a test specimen. Transfer it to a tared weighing 
bottle. Dry the specimen at 105 to I lO^C to constant 
weight (about 2 hours drying is sufficient) (see Note). 
Determine the oven-dry weight of the test specimen. 

NOTE — The consecutive weights taken at an interval of 30 minutes 
of drying should not differ by more than 2 mg. 

8.2 Take the dried test specimen in a beaker. Boil it 
gently (see Note 1) for 1 hour with 150 ml of soap 
solution (see Note 2). Squeeze the test specimen and 
transfer it to a beaker containing 150 ml of sodium 
carbonate solution and boil for half an hour (see Notes 
1 and 2). Take out the test specimen, wash it thoroughly 
with hot water and dry it in the tared weighmg boUle to 
constant weight (about 2 hours drying is sufficient) in 
the oven. Determine the oven-dry weight of the test 
specimen. ' 



Noriis 

1 For very fine quality of silk, the temperature of tl>c .soap or soda 
solution should be 80°C. 

2 ITie material to liquor ratio should be 1 .30, 



8.3 Calculate the percentage of scouring loss by the 
tollowing formula: 



5- 



(n^^-H\)y 100 



^. 



where 



S = scouring loss, in percent, by weight on oven- 
dry basis; 

W^ - oven-dry weight, in g, of the specimen before 
scouring; and 

W^ ^ oven-dry weight, in g, of the specimen after 
scouring. 

8.4 Repeat the procedure given in 8.1 and 8.2 with the 
remaining test specimcn(s) and calculate the percentage 
of scouring loss by the formula given as in 8.3. 

8.5 Calculate the average of the values obtained 
as in 8,3 and 8.4. 

9 REPORT 

Report the value obtained as in 8.5 as the scouring loss 
in percent, of the test sample. 
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DETERMINATION OF WATER 
SOLUBLE CHROMATE IN TEXTILE MATERIALS 

(Source : IS 5449 : 1969) 

Water soluble chromium salts are used in dyeing of wool and other textile materials. If the water soluble chromium 
content of finished textiles is beyond a certain limit, it may cause some skin diseases when such textiles are worn 
next to the skin. The limit for water soluble chromium is, therefore, specified in many material specifications. It 
is hoped that this standard will be useful for determining the amount of water soluble chromium (expressed as 
sodium chromate or potassium dichromate) in textile materials. 

The methods is applicable only where the colour of the extracted dyes is destroyed by treatment with bromine. 



1 SCOPE 

It prescribes methods for determination of water soluble 
chromium (expressed as sodium chromate or potassium 
dichromate) present in textile materials. 

2 PRINCIPLE 

A specimen is extracted with water and the amount of 
water soluble chromium is estimated volumetrically or 
by comparing the colour of the extract with the colour 
of the standard potassium dichromate solution. 

3 SAMPLING 

3.1 Sampling for Fibre and Yarn 

3.1.1 Lot {Fibre on Yarn) 

Ihe quantity of fibre of yam from the same source shall 
constitute a lot. If the lot contains more than 200 kg of 
fibre or yam, it shall be divided in sub-lots each weighing 
200 kg or less. 

3.L2 From a sub-lot 1 5 increments, each approximately 
weighing 10 g, shall be taken from different parts so 
that a representative sample is obtained. All the 
increments this collected shall be thoroughly mixed. This 
shall constitute the test sample. 

J.2 Sampling for Fabrics 

3.2.1 Lot (Fabric) 

The quantity of fabrics manufactured under relatively 
uniform conditions shall constitute a lot. 

3.2.2 The number of pieces to be selected from a lot 
shall be as given below. The pieces thus selected shall 
constitute the gross sample. 



Lot Size 


Sample Size 


Up to 100 


3 


101 to 300 


4 


301 to 500 


5 


501 and above 


7 



3.2.3 From each piece in the gross sample about 25 g 
of fabric shall be taken out from at least two different 
parts. The parts shall then be cut into further smaller 
pieces and thoroughly mixed. The pieces thus collected 
shall constitute the test sample. 

4 CONDITIONING OF TEST SPECIMENS 

Prior to test, the test specimens shall be conditioned for 
24 hours to moisture equilibrium in a standard 
atmosphere of 65 ± 2 percent relative humidity and 
27 ± 2*^C temperature 

5 QUALITY OF REAGENTS 

Unless specified otherwise pure chemicals shall be 
employed in tests and distilled water {see IS 1070: 1992 
Reagent grade water {third revision)) shall be used where 
the use of water as reagent is intended. 

NOTE — • Pure chemicals' shall mean chemicals that do not contain 
impurities which alTcct the test results. 

6 FIRST METHOD 

6.1 Apparatus 

6.M Conical Flask 
6.1.2 Beaker 

6.2 Reagents 
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6.2.1 Mixed Acid Solution 

Prepared by mixing 150 ml of concentrated sulphuric 
acid with 150 ml of phosphoric acid and diluted to 
1 litre with water. 

6.2.2 Standard Potassium Dichromate Solution - 
0.05 N. 

6.2.3 Standard Ferrous Ammonium Sulphate 
Solution - 0.05 N. 

6.2.4 Indicator Solution - Prepared by dissolving 0.2 g 
of barium diphenylamine sulphonate in 100 ml of 
water. 

6.3 Procedure 

6.3.1 Take about 5 g of conditioned test specimen and 
weigh it accurately. Extract the test specimen with 200 
ml of water {see Note 1 ) at 50 ± 2''C for 2 hours with 
frequent stirring. Repeat the extraction once. Filter the 
extracts through a suitable filter paper (see Note 2). 
Wash the filter paper with water. Collect the two 
extracts and the washings into a beaker. Add 10 ml of 
mixed acid solution followed by 5 ml of ferrous 
ammonium sulphate solution. Add I ml of indicator 
solution and titrate against standard potassium 
dichromate solution until the first permanent blue 
colour appears. 

NOTES 

1 The material to liquor ratio should be 1 .40 

2 Whatman filter paper No.42 or its equivalent is suitable for this 
test. 

6.3.2 Carry out blank determination using distilled water 
and the same quantities of reagents. 

6.3.3 Calculate the percentage of water soluble 
chromium (as sodium chromate) by the following 
formula: 

(A-B)x027 
W 
where 
P = percentage by weight of water soluble chromium 

(as sodium chromate), 
A = volume in millilitres of potassium dichromate 
xt<\\x\xtd for the blank {see 6.3.2), 

B == volume in millilitres of potassium dichromate 
required for the test {see 6.3.1), and 

W = weight in grams of the conditioned test specimen. 



6.3.4 Repeat the test given in 6.3,1 and calculate 
separately the percentage of water soluble chromium 
(as sodium chromate) in each test specimen. 

6.3.5 Calculate the average of the values obtained as 
in 6.3.3 and 6.3.4. 

6.4 Report the value obtained as in 6.3.5 as the 
percentage of water soluble chromium (as sodium 
chromate) present in textile materials. 

7 SECOND METHOD 

7.1 Apparatus 

7. 1. 1 Conical Flask 

7.1.2 Nessler Tubes 

7.2 Reagents 

7.2.1 Dilute Sulphuric Acid Solution 10 percent 
(h/v). 

7.2.2 Buffer Solution- prepared by dissolving 9.90g of 
boric acid and 3.8lg of sodium borate in sufficient 
amount of water and made up to one litre with distilled 
water. 

NO IF -- I1ie buffer solution should be of;>l 1 7.8. 

7.2.3 Diphenyl Carbazide Solution - 0.2 percent 
solution ( w/v) prepared by dissolving &\p\\Qny\ carbazide 
(CO (C,H,NH-NH)J in 9:1 mixture of rectified spirit 
and glacial acidic acid (v/v). 

7.2.4 Standard Potassium Dichromate Solution 
prepared by dissolving 0.01 g of potassium dichromate 
per litre. 

7.3 Procedure 

7.3,1 From the conditioned test sample, weigh exactly 
2.5 g of test specimen. Cut it into small pieces and 
transfer them to the conical flask. Add 50 ml of buffer 
solution. Weigh the conical flask and note the weight. 
Maintain the contents of the conical flask at 50 ^ 2°C 
for 30 minutes with occasional shaking. Cool the flask 
to room temperature. Replace the loss in weight by 
addition of water. Filter the solution and collect the 
filtrate. 

NOTE — If the extract is coloured, the colour should be destroyed 
hy adding 2 ml of liquid bromine to the extract and then boiling the 
solution vigorously to evaporate off the bromine. 
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7.3.2 Take 20 ml of filtrate in a Nessler tube. Add to it 
5 ml of dilute sulphuric acid and 2 ml diphenyl carbazidc 
solution and make up the volume to 100 ml. Keep the 
contents in the flask for 10 minutes. Compare the colour 
developed with that of the solutions in which known 
quantities of potassium dichromate solution are taken 
separately instead of 20 ml of filtrate and treated 
similarly. 

NOTF — A violet pink colour is devek)ped with diphenyl carbazide. 

7.3.3 Calculate the percentage of water soluble 
chromium (as potassium dichromate) by the following 
formula: 

P- 0.001 X V 
where 

P = percentage by weight of water soluble 
chromium (as potassium dichromate), and 

V == volume in millilitres of standard potassium 



dichromate solution required to produce 
colour equal to colour of the extract. 

7 J.4 Repeat the test with the remaining test specimens 
and calculate the percentage of the soluble chromium 
in each test specimen. 

7.3.5 Calculate the average of the values obtained as 
in 7.3.3 and 7.3.4. 

8 REPORT 

The report shall include the following information: 

a) Type of material tested; 

b) Method followed; 

c) Chromium, percent (as sodium chromate); or 

d) Chromium, percent (as potassium dichromate). 
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DETERMINATION OF WATER SOLUBLE 
MATTER OF TEXTILE MATERIALS 

(Source: IS 3456 : 1966) 

In textile industry textile materials undergo various treatments, in the course of which extraneous matter of 
various types, such as sizing or finishing material, water soluble matter is gathered by or added to the original 
textile material. An Indian Standard for determining size or finish, ash and fatty matter in cotton textile materials 
has already been published. The water soluble matter if present beyond certain limits in the textile materials 
adversely affects its quality. 



1 SCOPE 

It prescribes a method for determination of water soluble 
matter of textile materials. 

2 SAMPLING 

2.1 Sampling for Fibre and Yarn 

2.1.1 Lot (Fibre or Yarn) - The quantity of fibre or 
yam from the same source shall constitute a lot. If the 
lot contains more than 200 kg of fibre or yam, it shall 
be divided in sub-lots each weighing 200 kg or less. 

2.1.2 From a sub-lot 1 5 increments each approximately 
weighing 10 g shall be taken from different parts so 
that a representative sample is obtained. All the 
increments thus collected shall be thoroughly mixed. 
This shall constitute the test sample. 

2.2 Sampling for Fabrics 

2.2.1 Lot (Fabric) - The quantity of fabrics 
manufactured under relatively uniform conditions shall 
constitute a lot. 



3 TEST SPECIMENS 

From the test sample, take out at least two test specimens 
each weighing about 10 g. 

NOTE — If the sample under analysis is loose fibre, lake abtnit 5 g 
ofthc test specimen. 

4 CONDITIONING OF TEST SPECIMENS 

Prior to test, the test specimens shall be conditioned for 
24 hours to moisture equilibrium in a standard 
atmosphere at 65 -t 2 percent relative humidity a.id 
27 ± 2°C temperature. However, in case of fabrics which 
weigh more than 270 g/m^ the test specimens shall be 
conditioned for 48 hours. 

5 APPARATUS 

5.1 Flat-Bottom Flasks - of suitable capacity with a 
glass stopper incorporating a stop-cock. 

NOTE — The flasks that arc used for the preparation of the extract 
should not be used for any other purpose. 

5.2 Water Cooled Condensers 



6 REAGENT 



2.2.2 The number of pieces to be selected from a lot 
shall be in accordance with Table 1 . The pieces thus 
selected shall constitute the gross sample. 6j Distilled Water 



Table 1 Sample Size 



Lot Size 


Sample Size 


(1) 


(2) 


UPtolOO 


3 


10^300 


4 


30^500 


5 


501 and above 


7 



2.2.3 From each piece in the gross sample about 25 g 
of fabric shall be taken out from at least two different 
parts. The parts shall then be cut into further smaller 
pieces and thoroughly mixed. The pieces thus collected 
shall constitute the test sample. 



7 PROCEDURE 

7.1 Condition the test specimens to moisture equilibrium 
in the standard atmosphere (see 4) and weigh acurately 
each test specimen. 

7.2 Put a test specimen in the flask and add sufficient 
amount of water to it to make a liquor to material ratio 
of 20: 1 (see Note I ). Connect the flask to the condenser 
and bring rapidly to the boil and continue to boil the 
liquor gently for 60 minutes. Disconnect and remove 
the flask while the liquor is still boiling and close it 
immediately with the glass stopper fitted with stop-cock. 
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Rapidly cool the flask to room temperature (27 ± 2X). 
Do not remove or open the tap until ready for filtration. 
Reject any extract where the flask is not under vacuum 
at the time of opening. Filter the extract and wash the 
residue with small amount of water. Take the filtrate 
and washings in a tared vessel and evaporate the extract 
to dryness (see Note 2). Dry the residue to constant 
weight at 105 to llO^C. 

NOIHS 

1 If the test specimen is wool, the liquor to material ratio should be 
50 1 

2 fhe filtrate and washings may t)e diluted to a suitable volume and 
a measured amount of the solution may be evaporated for estimation. 

8 CALCULATIONS 

8.1 Calculate the water soluble matter as a percentage 
of the conditioned weight of the specimen by the 
following formula: 

P = — xlOO 



where 

P = percentage of water soluble matter; 

W^ = weight, in g, of the residue (see 7.2); and 

W^, = Weight, in g, of the conditioned test specimen 
{see 7.1). 

8.2 Repeat the test as given in 7.2 with the remaining 
test specimen(s) and calculate the percentage of watei 
soluble matter in each test specimen. 

8.3 Calculate the average of the values obtained as 
in 8.1 and 8.2 and report it as the percentage of water 
soluble matter of the textiles. 

9 REPORT 

Calculate the average of the values obtained as in 
8.1 and 8.2, and report it as the percentage of water 
soluble matter of the textiles. 
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ESTIMATION OF BENZENE-METHYL ALCOHOL SOLUBLE 
MATTER IN TEXTILE MATERIALS 

(Source: IS 5152 : 1969) 

In material specifications on woollen textile materials like felts, the requirement of benzene-methyl alcohol-soluble 
matter is normally prescribed. Extraction of textile materials with such solvents would indicate the amount of oil 
and fatty matter present in textile materials. 



1 SCOPE 

It prescribes a method for determination of 
benzene-methyl alcohol-soluble matter in textile 
materials. 

2 PRINCIPLE 

A known amount of test sample is extracted with 
benzene -methyl alcohol mixture. The solvent is dried 
and the residue is expressed as the percentage of the 
weight of the conditioned textile material. 

3 SAMPLING 

3.1 Sampling of Yarn 

3.1.1 Lot 

The quantity of yarn from the same source shall 
constitute a lot. If the lot contains more than 200 kg of 
yam, it shaH be divided in sub-lots, each weighing 200 
kg or less. 

3.1.2 From the sub-lot 15 increments each 
approximately weighing 10 g shall be taken from 
different parts so that a representative sample is obtained. 
All the increments, thus, collected shall be thoroughly 
mixed to get a test sample. 

3.2 Sampling of Fabrics 

3.2.1 Lot 

The quantity of fabric manufactured under relatively 
uniform conditions shall constitute a lot. 

3.2.2 The number of pieces to be selected from a lot 
shall be as given below. The pieces selected shall 
constitute the gross sample: 



Lot Size 


Sample Size 


Up to 100 


3 


101 "300 


4 


301 "500 


5 


501 and above 


7 



3.2.3 From each piece in the gross sample about 25 g 
of fabric shall be taken out from at least two different 
parts. The parts shall be then cut into further smaller 
pieces and thoroughly mixed. The pieces, thus, collected 
shall constitute a test sample. 

4 PREPARATION OF TEST SPECIMENS 

Cut the test sample into small pieces. Mix all the pieces 
thoroughly. Draw at least three test specimens from 
among these pieces such that each specimen weighs 
about 5 g. 

5 CONDITIONING OF TEST SPECIMENS 

Prior to test, the test specimens shall be conditioned for 
24 hours to moisture equilibrium in a standard 
atmosphere at 65 ± 2 percent relative humidity 
and 27i:2°C temperature [sec uLso IS 196:1966 
'Atmospheric conditions for testing* (revised)]. 

6 APPARATUS 

6.1 Soxhiet Apparatus 

7 REAGENTS 

7.1 Benzene-Methyl Alcohol Mixture - Prepared by 
mixing three volumes of benzene (see IS 1840:1961 
'Benzene, reagent grade') with two volumes of methyl 
alcohol [see IS SI 7: 1986 * Methanol methyl alcohol) 
(second revisionY]. 

8 PROCEDURE 

8.1 Condition the test specimens to moisture equilibrium 
in standard atmosphere (see 5). Weigh each test 
specimen accurately. 

8.2 Take a test specimen and put it in thimble 
(see Note). Extract the specimen with 150 ml of 
benzene-methyl alcohol mixture in a soxhiet apparatus 
for 3 hours siphoning the solvent at a minimum rate of 
10 extractions per hour. 
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NOTF - If Ihc ihlnjblc is iwt available, the test specimen should 
be wrapped in filler paper 

8.3 l-vaporate the extract in a tared flask. Dry the 
residue to constant weight at 105 to 1 IO°C and weigh. 

8.4 Calculations 

8.4.1 Calculate the percentage of benzene-methyl 
alcohol-soluble matter present in the textiles by the 
following formula: 



p = -x\00 
a 



where 



/; percent, by weight, benzene-methyl alcohol- 
soluble matter in the test specimens; 



h - weight, in g, of the residue {see 8.3); and 
a = conditioned weight, in g, of the test specimen 
(see 8.1). 

8.5 Repeat the test with the remaining test specimens 
and calculate the benzene-methyl alcohol-soluble matter 
in each test specimen. 

8.6 Calculate the average of the values obtained as 
in 8.4.1 and 8.5. 

9 REPORT 

Report the value obtained as in 8.6 as the benzene- 
methyl alcohol-soluble matter present in the test 
sample. 
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METHOD FOR DETERMINATION OF 
ETHER SOLUBLE MATTER IN TEXTILE MATERIALS 

{Source : IS 4390 : 1967) 

In the cotton textile industry, yam or fabric undergoes treatments in the course of which extraneous matter of 
various types is gathered by or added to the original material. The ether-soluble matter, if present beyond certain 
limits in the textile goods used as insulating materials in electrical industry, atYects the quality of the insulating 
materials. 

parts. The parts shall then be cut into further smaller 
pieces and thoroughly mixed. The pieces thus collected 
shall constitute the test sample. 



1 SCOPE 

It prescribes a method for determination of ether-soluble 
matter in textile materials. 

2 SAMPLING 

2.1 Sampling for Fibre and Yarn 

2.1.1 Lot (Fibre or Yarn) 

The quantity of fibre or yam from the same source shall 
constitute a lot. If the lot contains more than 200 kg of 
fibre of yam, it shall be divided in sub-lots each weighing 
200 kg or less. 

2.1.2 From a sub-lot, 1 5 increments each approximately 
weighing 10 g shall be taken from different parts so 
that a representative sample is obtained. All the 
increments thtis collected shall be thoroughly mixed. 
This shall constitute the test sample, 

2.2 Sampling for Fabrics 

2.2.1 Lot (Fabric) 

The quantity of fabrics manufactured essentially under 
uniform conditions shall constitute a lot. 

2.2.2 The number of pieces to be selected from a lot 
shall be as given below. The pieces thus selected shall 
constitute the gross sample. 



Lot Size 


Sample Sh 


Up to 100 


3 


101 "300 


4 


301 " 500 


5 


501 and above 


7 



2.2.3 From each piece in the gross sample above 25 g 
of fabric shall be taken out from at least two different 



3 TEST SPECIMENS 

From the test sample, cut at least two test specimens 
each weighing about 10 g. Cut the test specimens into 
small pieces. 

4 CONDITIONING OF TEST SPECIMENS 

Prior to test, the test specimens shall be conditioned for 
24 hours for moisture equilibrium in standard 
atmosphere at 65 i^ 2 percent relative humidity and 
27 ± 2^C temperature. 

5 APPARATUS 

5.1 Soxhlet Apparatus 

5.2 Reflux Condenser 

6 REAGENTS 

6.1 Quality of Reagents - Unless specified otherwise, 
pure chemicals shall be employed for tests and distilled 
water shall be used where the use of water or distilled 
water as reagent is intended. 

NO'IT: — 'Piire chemicals' shall mean chemicals that do not contain 
impurities which affect the lest results 

6.2 Ethyl Ether - redistilled. 

7 PROCEDURE 

7.1 Take one test specimen conditioned as in 4.1 and 
weigh it accurately. Place it in a thimble of Soxhlet 
apparatus. Extract the test specimen with ethyl ether 
for 3 hours at a minimum rate of 6 c/h. 

7.2 Reduce the extract, if necessary, by subsequent 
distillation to a volume of approximately 25 ml. Filter 
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the extract through a rapid filter paper and collect the 
extract in a 50-ml tared flask. Wash the filter paper and 
the extraction flask with small portions of ether and 
add the washings to the extract. 

7.3 Distill the extract to remove the solvent by heating 
the flask on a steam-bath. Dry the residue at 60 to 70°C 
to constant weight. 

8 CALCULATION 

8, 1 Calculate the amount of ether-soluble matter by the 
following formula: 

S=: — x\00 
a 

where 

.V - percentage, by weight, of ether-soluble matter; 



ff, =^ Weight, in grams, of the residue (ether-soluble 
matter) (see 7.3); and 

W^ = Weight, in grams, of the conditioned test 
specimen {see 7.1). 

8.2 Repeat the test with the remaining test specimen(s) 
and calculate the percentage of ether-soluble matter in 
each test specimen. 

8.3 Calculate the average of the values obtained as 
in 8.1 and 8.2. 

9 REPORT 

9.1 Report the value obtained as in 8.3 as the ether- 
soluble matter in textile materials. 
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DETERMINATION OF IRON AND 
CHROMIUM IN TEXTILES 

{Source: IS 4655 : 1968) 

Iron and chromium are present in large quantities in textiles, dyed in mineral khaki. Mineral khaki dyed material is 
used by Defence Personnels and civilians as well for makmg uniforms. The iron and chromium content of the fabric 
would give an indication regarding the amount of mineral khaki present in the textile material. This standard would 
be useful for the purpose of determining iron and chromium present in the textile material. 



1 SCOPE 

It prescribes method for determination of iron and 
chromium present in textile materials, especially dyed in 
mineral khaki and olive green shades. 

2 PRINCIPLE 

A known amount of test sample is ashed and the amount 
of iron and chromium is determined as their oxides 
(Fe^O^ and Cr^O^) and expressed as the percentage of 
the conditioned weight of the test sample. 

3 SAMPLING 

3.1 Sampling for Yarn 

3.1.1 Lot (Yarn) 

The quantity of yam fi-om the same source shall constitute 
the lot. If the lot contains more than 200 kg of yarn, it 
shall be divided into sub-lots, each weighing 200 kg or 
less. 

3.1.2 Test Sample 

Unless otherwise agreed to between the buyer and the 
seller, 1 5 increments each approximately weighing 10 g 
shall be taken from different parts of each sub-lot so that 
a representative test sample is obtained. All the 
increments thus collected shall be thoroughly mixed. 

3.2 Sampling for Fabrics 

3.2.1 Lot {Fabric) 

The quantity of fabrics manufactured essentially under 
uniform conditions shall constitute a lot. 

3.2.2 Gross Sample 

Unless otherwise agreed to between the buyer and the 
seller, the number of pieces to be selected from a lot to 



constitute gross sample shall be as given below.- 



Lot Size 

Up to 100 

101 "300 

301 ''500 

501 and above 

3.2.3 Test Sample 



Sample Size 
3 
4 

5 
7 



From each piece in the gross sample about 25 g of fabric 
shall be taken out from at least two different parts to 
constitute test sample. The parts shall then be cut into 
further smaller pieces and thoroughly mixed. 

4 PREPARATION OF TEST SPECIMEN 

Cut the test sample into small pieces. Mix all the pieces 
thoroughly. Draw at least 3 test specimens from among 
these pieces such that each specimen weighs 5 g. 

5 CONDITIONING OF TEST SPECIMEN 

Prior to test, the test specimen shall be conditioned for 
24 hours to moisture equilibrium in a standard 
atmosphere at 65 i 2 percent RII and 27 ^ T'C 
temperature. 

6 APPARATUS 

6.1 Porcelain Crucible 

6.2 Beakers 

7 REAGENTS 

7.1 Quality of Reagents 

Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water or distilled water as reagent is intended. 
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NO ri: — 'Pure chemicals' shall mean chemicals thai do not contain 
impurities which afTcct the test results. 

7.2 Hydrogen Peroxide 

6 percent (w/w) (or 20 volumes). 

7.3 Sodium Hydroxide Solution - 20 percent (w/v). 

7.4 Dilute Hydrochloric Acid ~ equal volumes of 
concentrated hydrochloric acids and water. 

7.5 Dilute Sulphuric Acid - 10 percent (w/v). 

7.6 Mixed Acid Solution - prepared by mixing 1 50 ml 
of concentrated sulphuric acid and 150 ml of phosphoric 
acid and made up to 1 litre with water. 

7.7 Ferrous Ammonium Sulphate Solution - N/IO. 

7.8 Potassium Dichromate Solution - (a) N/10» and 

(b) N/20. 

7.9 Stannous Chloride Solution - 5 percent (w/v). 

7.10 Mercuric Chloride Solution - saturated. 

7.1 1 Indicator Solution - prepared by dissolving 0.2 g 
of barium diphenylamine sulphonate in 100 ml of water. 

7. 1 2 Potassium Permanganate Solution - (a) saturated, 
and (b) N/20. 

7. 13 Potassium Bisulphate ~ anhydrous. 

7.14 Potassium Iodide ~ crystals. 

7.15 Starch Indicator- I percent solution. 

7.16 Sodium Thiosulphate Solution - N/20. 

7.17 Reinhardt Solution - prepared by dissolving 200 
g of manganese sulphate in 1 000 ml of water to which is 
added a cooled mixture of 400 ml of concentrated 
sulphuric acid, 1 200 ml of water and 400 ml of syrupy 
phosphoric acid. 

8 PROCEDURE 

8. 1 Condition the test specimens to moisture equilibrium 
in standard atmosphere (see 5) and weigh each test 
specimen accurately. 

8.2 Put a test specimen in porcelain crucible {see Note), 



ash it in a muffle furnace at SOO'^C for 15 minutes and 
fuse the ash over a bunsen flame to clear melt with 10 g 
of potassium bisulphate. Dissolve the melt in 100 ml of 
hot water and add 100 ml of hydrogen peroxide. Add 
enough amount of sodium hydroxide solution till the 
solution is slightly alkaline. Boil the solution gently for 
5 minutes and filter it through Whatman No. 34 or its 
equivalent filter paper. Wash the precipitate with hot 
water. Collect the filtrate and the washings. 

NOTE — If the amount of iron and chromium compounds which 
have been fixed properly on the fabric is to be determined the 
water-soluble compounds of iron and chromium ( which have 
not been properly fixed) should be removed by the following 
procedure: 

'Before ashing, put the test specimen in a 250 ml beaker. Add 
100 ml of distilled water and boil it for 1 5 minutes. Wash the 
test specimen thoroughly, first with warm water and then with 
cold water. Dry the test specimen and follow the procedure given 
inS.r. 

8.3 Dissolve the precipitate obtained as in 8.2 in 10 ml 
of hot dilute hydrochloric acid. Wash the filter paper 
thoroughly with distilled water till the washings are f^ee 
from iron. Add 5 ml of hydrogen peroxide solution and 
reprecipitate iron with sodium hydroxide solution as 
in 8.2. Boil it for 5 minutes. Filter off the precipitate 
and wash it till free from chromium. 

8.4 Combine the filtrate as obtained in 8.2 and 8.3. 

8.5 Determination of Chroniium 
8.5.1 First Method 

8.5.1.1 Concentrate the filtrate obtained as in 8.4 and 
neutralize it with dilute sulphuric acid. Add 10 ml of 
dilute sulphuric acid in excess. Add 25 ml of N/IO ferrous 
ammonium sulphate solution followed by 20 ml of mixed 
acid solution and 1 ml of indicator solution. Titrate the 
mixture against N/10 potassium dichromate solution to 
die first permanent blue colour. 

8.5.1.2 Cany out a blank test by following the procedure 
given in 8.5. 1. 1 using distilled water instead of the filtrate 
obtained as in 8.4. 

8.5.1.3 Calculate the percentage of chromium as 
chromium oxide (Cr^O,) by the following formula: 



A^ 



(K»->F.)x0.253 4 
W 



where 

A = percent by weight of chromhun as Cr.O, 



2^3' 
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Kj = volume in ml of N/10 potassium dichromate 
required for blank (see 8.5.1.2), 

K, = volume in ml of potassium dichromate required 
for the test (see 8.5.1. IX and 

W = weight in g of the conditioned test specimen 
(see 8.1). 



8.5.2 Second Method 

8.5.2.1 Take the filtrate obtained as in 8.4 and make 
up the volume to 250 ml. Take 50 ml of the diluted 
solution in a flask and neutralize it with dilute 
sulphuric acid and add 10 ml of dilute sulphuric acid 
in excess. Cool the solution to room temperature. Add 
2 g of potassium iodide crystals and keep the flask 
stoppered for 5 mintues in dark place. Titrate the 
liberated iodine against standard sodium thiosulphate 
solution using starch as an indicator. 

8.5.2.2 Calculate the percentage of chromium as its 
oxide (Cr^Oj) by the following formula: 

AxBx25 M 



P = 



2W 



where 

P =* percentby weight of chromium as Cr^O,, 

A "^ volume in ml of sodium thiosulphate solution 
required for the test, 

B = strength of the sodium thiosulphate used, and 

W= conditioned weight in g of the specimen 
(see 8.1). 

8.6 Determination oflron 

8.6.1 Dissolve the precipitate obtained as in 8.3 in hot 
dilute hydrochloric acid. Boil the solution and add 
stannous chloride solution drop-wise while boiling until 
the solution become colourless. Cool the solution to room 
temperature. Add 5 ml of mercuric chloride solution 
(see Note). 

NOTE -- Excess of stannous chloride should not be added as it vvould 
require more of mercuric chloride resulting in the prccipiution of 
mercurous chloride which would interfere in the titration. 

8.6.2 First Method 

8.6,2. 1 Add 20 ml of mixed acid solution to the solution 
obtained as in 8.6.1. Add 1 ml of indicator and titrate 



against N/20 potassium dichromate solution to the first 
permanent blue colour. 

8.6.2.2 Calculate the percentage of iron as its oxide 
(Fe^Oj) by the following formula: 



5 = 



Vix 0-3992 
W 



where 

B = percent by weight of iron as Fep^ 

Kj = volume in ml of N/20 potasium dichromate 
solution required for the test (8.6.2.1), and 

W = weight in g of the conditioned test specimen 
(seeSA). 

8.6.3 Second Method 

8.6.3.1 Transfer the solution obtained as in 8.6.1 (after 
5 to 10 minutes) to a large porcelain dish. Add to this 
25 ml or Reinhardt solution and 400 ml of water. Rinse 
with a moderate amount of water and titrate against 
N/20 potassium permanganate solution with a constant 
stirring to a definite pink tint. 

8.6.3.2 Carry out a blank titration on the reagents. 

8.6.3.3 Calculate the percentage of iron as its oxide 
(FePj) by the following formula: 



B 



(V .<;-V4)x 0-3992 
W 



where 

B ^ percent by weight of iron as Fe^Oj, 

F, = volume in ml of N/20 potassium permanganate 
(required for the test), 

y^ = volume in ml of N/20 potassium permanganate 
(required for blank), and 

IV = weight in g of the conditioned test specimen. 

8.7 Repeat the procedure with the remaining test 
specimens. 

9 REPORT 

Report individually the values obtained as in 8.5.1.3 
or 8.5.2.2 and 8.7, as the percentage of chromium as its 
oxide (Cr203) and the values obtained as in 8.6.2.2 
or 8.6.3.3 and 8.7 as percentage of iron as its oxide 
(Fe^Oj) in the test specimens. 
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ESTIMATION OF RESIDUAL STARCH IN 
COTTON FABRICS AFTER DESIZING 

(Source: IS 1961:1961) 

Starch is applied to warp yam during the sizing operation, prior to weaving. In order to obtain efficient results in 
bleaching, dyeing, printing and other finishing treatments, it is essential that starch and other ingredients of size 
present in grey cloth and also the natural non-cellulosic impurities in cotton are removed completely. Such a 
removal is accomplished in the processes of desizing and scouring. Desizing is done by steeping the cloth either 
in water or in dilute mineral acid or more advantageously, by treatment with amylolytic enzymes. Efficient desizing 
^vould remove more than 90 percent of the starch present. Starch, if not removed to this extent, will interfere with 
the efficiency of kiering, yielding degradation products with reducing properties; these products would act 
detrimentally especially on coloured yams if they are present in the material under treatment. Hence a routine test 
to determine the quality of residual starch in the desized cloth is very necessary. 



1 SCOPE 

It prescribes a method for the estimation of residual 
starch in cotton fabrics. 

2 SAMPLING 

2. 1 Sample to estimate the amount of residual starch in 
cotton material in a lot shall be selected so as to be 
representative of the lot. 

2.2 Sample drawn in compliance with an agreement 
between the buyer and the seller to estimate the starch 
present in the material in the lot shall be held to be 
representative of the lot. 

3 TEST SPECIMENS 



5 PREPARATION OF THE EXTRACT 

5.1 Take a test specimen (5^e 3.2). Weigh it accurately. 
Boil it in about 150 ml of distilled water in a conical 
flask for about 45 minutes. Cool the contents in the 
flask and decant the supematant liquid into a beaker. 

NOTH — It would be advantageous to carry out the procedures 
prescribed in 4 and 5 simultaneously. 

5.2 Add about 25 ml of distilled water to the residue in 
the conical flask and boil it for 30 minutes. Decant the 
supematant liquid into the beaker. 

5.3 Put a drop of iodine solution on the residue in the 
conical flask. Observe whether there is any appearance 
of blue colour. 



3.1 From the sample under analysis (see 2.1 and 2.2) 
draw a piece weighing about 10 g. Shred the piece into 
small bits and mix them thoroughly. 

3.2 Draw, from the pieces so shredded, at least five test 
specimens each weighing about one gram. 

4 DETERMINATION OF MOISTURE CONTENT, 
PERCENT 

4.1 Take a test specimen (sec 3.2), determine its 
moisture content by the method prescribed in 
IS 109:1989 'Methods for estimation of moisture, total 
size or finish, ash and fatty matter in grey and finished 
cotton textile materials' given in section D/25. 

4.2 Repeat the procedure on another test specimen 
(see 3.2). 



4.3 Calculate the average of the two values (see 
and 4.2). 



4.1 



5.4 Take the residue in the conical flask to be free from 
all starch if no blue colour is observed (see Note). 

NOTE — If, lK)wcvcr, blue colour Is observed, repeat as many times 
as may be necessary the procedure prescribed in 5.2. 

5.5 Filter the decanted liquor twice through a G-3 size 
sintered glass curcible. Concentrate the filtrate by 
boiling, cool to room temperature and make up the 
volume to 100 ml. 

6 ESTIMATION OF STARCH 

6.1 Apparatus 

6.1.1 2 SO-ml Conical Fiasks -two. 

6.1.2 Reflux Condenser 

6.2 Reagents 
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6.2.1 Solution A, Potassium Dichromate Solution - 
approximately 0.5 N, but not greater than 0.5 N, 
containing 24.5 g of potassium dichromate (K^Cr^O^) 
and 300 ml of concentrated sulphuric acid per litre of 
the solution. 

6.2.2 Solution B, Ferrous Ammonium Sulphate 
Solution - slightly greater than 0.1 N, but accurately 
standardized, containing 39.5 to 40 g of ferrous 
ammonium sulphate crystals [FeSO^CNH,)^ SO^. 6H,0) 
and 20 ml of concentrated sulphuric acid per litre of the 
solution. 

6.2.3 Phenyl Anthranilic Acid Indicator - prepared by 
dissolving 0.13 g of anhydrous sodium carbonate in a 
small quantity of hot water, and dissolving in this 
solution 0.26 g, of phenyl anthranilic acid and making 
up the volume to 250 ml. 

6.3 Procedure 

Transfer 25 ml of the extract {see 5.5) into a 250-ml 
flask. Add to this, 10 ml of solution A (.vc^c^ 6.2.1) and 5 
ml of concentrated sulphuric acid. Boil the mixture 
under reflux for one hour. Cool the contents, make up 
the volume to 100 ml. Titrate the solution against 
solution B (see 6.2.2) adding 6 to 8 drops of the indicator 
towards the end of the titration {see Note). 

NOTE — Appearance of characteristic green colour indicates the 
completion of the titrttion . 

6.4 Carry out a blank simultaneously following the 
procedure prescribed in 6.3 but taking 25 ml of distilled 
water instead of the extract. 



6.5 Calculate the oven-dry weight of the specimen by 
the formula given below: 



Oven-dry weight, in g, =- u' 



vi' X m . 
KM) 



where 

w - weight, in g, of the specimen taken (see 5.1 ); and 

m ^ moisture content, percent, as calculated 
(see 4.3). 

6.6 Calculate the percentage of starch present in the 
specimen by the following formula: 



Percent of starch = 



where 



400x(V|"V^)xN X 0.006 96 
W 



V, ^ volume, in ml, of solution B required for blank 
(see 6.4); 

v^ ^ volume, in ml, of solution B required for the 
extract (see 6.3); 

A^ = normality of solution B; and 

If ^ oven-dry weight, in g, of the specimen as 
calculated (see 6.5). 



NOTF — One millilitre of I N potassium dichromate corresponds 
to 006% got starch 

6.7 Repeat the procedure prescribed in 5 and 6 with 
the remaining specimens. Calculate the average of all 
the values. 

7 REPORT 

Report the average as obtained in 6.7 as the percentage 
of starch present in the sample. 
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ESTIMATION OF COMMON PRESERVATIVES 

{Source : IS 3522 (Part 1) : 1989, (Part 2) : 1983, (Part 3) : 1983) 

During storage or in use, most of the textile materials are liable to suffer damage as a result of attack by micro- 
organisms, fungi and bacteria. Numerous treatments have been developed for textile materials with different 
preservatives (fungicides and insecticides) to protect the material from staining and degradation arising from 
attack of micro organibms and insects. 

Orthophenyl phenol (OPP) and tributyltin oxide (TBTO) is mainly used for protection of textiles in store and OPP 
's also used for temporary protection in outside use. Halogenated diphenyl urea derivatives (HDUD) is used for the 
working life protection of wool and other animal fibres and their blends from moth and beettle damage, during 
storage and use. Tar oil is used for jute fabrics, sacks, cordages, ropes and nets. Dichlorophen is used for cotton, 
flax, jute fabrics used as covers, convasses, tarpaulins, awnings, shop blinds, tentage, etc; either alone or incorporated 
in water and other proofing treatments. It is also used for pressed felts, woollen fabrics, carpet backings, ropes, 
cordages, slacks, sewing threads, hospital textiles, mattress covers, coated fabrics, mosquito nets, nettings and 
textiles for aeronautical application. 

Most of the preservative agents have toxic properties in some measure and should be handled with care. Some of 
the chemicals used in the methods of test also present particular hazard. So the tests should only be carried out 
under the supervision of an experienced analyst. 

The methods prescribed in this standard are applicable in estimating preservatives when present on the yams and 
fabrics of different textile materials. Every precaution should be taken to protect the yam or fabric,being sampled. 



1 SCOPE 



2 SAMPLING 



It prescribes methods for estimating the following 2.1 Lot 

r\r<»c#»r\/jil'i\/#»c f\r% tiavtil#»C' 



preservatives on textiles: 

a) Salicylanilide 

b) Salicylic acid 

c) Pentachlorophenol 

d) Sodium silicofiouride 

e) Zinc chloride 

Zinc naphthenate 

g) Copper napthenate 

h) Copper-8 quinolin 

j) Copper Salicylanilide 

k) p-nitrophenol 

m) 2, 4-dinitro-l-naphthol (DAN) 

n) 4, 6-dinitro-ortho-cresol (DNOC) 

p) Dichloro-diphenyl-trichloroethane (DDT) 

q) Pentachlorophenyl laurate (PCPL) 

r) Pcmiethrin 

s) Orthophenyl phenol (0PP)/2-phenyl phenol 

t) Tributyltin oxide (TBTO) 

u) Halogenated diphenyl urea derivatives (HDUD) 

v) Tar oil 

w) Dichlorophen 



The quantity of textile material of one definite type and 
quality delivered to a buyer against one despatch note 
shall constitute a lot. 

2.2 Unless otherwise agreed to between the buyer and 
the seller, the number of bundles or pieces to be selected 
at random from a lot shall be in accordance with Table 
1 or Table 2, respecitively. 

Table 1 Sample Size for Yarn 

(Clauses 22 and 2,3) 



Lot Size 


Sample Size 


(Number of Bundles 


(Number of Bundles 


in the Lot) 


(0 be Selected) 


(1) 


(2) 


Up to 150 




151-300 




301 " 500 




501 " I 000 




1 001" 2 000 


8 


2 001*10000 


9 


10001 and above 


10 
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Table 2 Sample Size for Fabrics 

{Clauses 22 and 23) 



Lot Size 

(Number of Pieces 

In the Lot) 

(1) 

Up to 100 
101 "150 
151 "300 
301-500 
501 " 1 000 



Siiniple Size 

(Number of Pieces 

to be Selected) 

(2) 

2 
3 
4 

5 
7 



2.3 From each bundle of yam or piece of fabric selected 
as in 2.2, cut out small portions each weighing about 
25 g from at least two different parts and mix them. 
This shall constitute the test sample. While taking the 
sample, care shall be taken to exclude a sufUlcient length 
of yam or fabrics from both the ends 

3 PREPARATION OF THE TEST SPECIMEN 

3.1 Cut the test sample into small pieces. Mix all the 
pieces thoroughly and draw at least three test specimens 
from among these pieces each weighing about 1.5 g or 
as that required in the test. 

4 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water [see IS 1070 : 1992 
*Reagent grade water' {third revision)] shall be used 
where the use of water as reagent is intended. 

Note - 'Pure chemicals' shall mean chemicals that do not contain 
impurities which afl^t the test results 

5 CONDITIONING AND TESTING ATMOSPHERE 

All the test specimens prior to test shall be conditioned 
to mositure equilibrium from the dry side in the standard 
atmosphere at 65 ±2 percent relative humidity and 
27 ± 2''C temperature, at least for 24 hours. All the mass 
determinations shall be made in the standard atmosphere 
after conditioning. 

6 ESTIMATION OF SALICYLANILIDE 

6.1 Principle 

The salicylanilide is extracted from the textile by means 
of a dilute solution of disodium tetraborate and the 
extract is treated with a solution of 2, 6-dibromo-p- 
benzoquinonechlorimine. The blue indophenol 
colouring matter so formed is absorbed on a disc of 



Whatman No. 40 filter paper the shade of which is then 
compared, with the shades of a series of similar discs 
'dyed' with the indophenol obtained from solutions 
containing different known amount of salicylanidide. 

6.2 Reagents 

6.2.1 Disodium Tetraborate, 30g/l Extraction Solution 

Prepared by dissolving 30 g of disodium tetraborate in 
about 900 ml of water. Add about 30 ml of cyclohexanol 
then make up to I 000 ml with water. Shake the solution, 
remove excess of cyclohexanol by filtration through 
several layers of filter paper. 

6.2.2 Disodium Tetraborate, 5 ^/l, Rea^ent,^ Wash 
Solution 

6.2.3 2, 6'dibromo-p'benzoquinone Chlorimine I ^/l 
Reagent Solution 

The solution is prepared by dissolving 0. 1 g in 100 ml 
of 95 percent v/v ethanol. This solution is unstable; 
prepare it freshly within a few hours of use. 

6.2.4 Salicylanilide 

0,125 g/l, standard reference solution, prepared by 
gently heating 125 g of pure crystalized salicylanilide 
in 5 ml of water and 2 ml of 2 M sodium hydroxide 
solution. When the solid has been dissolved completely 
dilute to 1 000 ml with water. 

6.3 Apparatus 

6.3,1 Paper Diws, 20 mm diameter 

6.4 Procedure 

6.4.1 Place three weighed portions of 0.50 g, 0.25 g, 
and 0.125 g respectively in separate, dry, flat-bottomed 
specimen tubes (75 mm ^ 20 mm) and add to each 5 ml 
of disodium tetraborate extraction solution. Allow a 
minimum period of I /hour for the extraction, which is 
assisted by occasional gentle shaking or stirring. 
Extracts containing much suspended matter should be 
filtered or centrifuged before use but small amounts of 
suspended fibre are not determental. Prepare a series or 
working standard solutions of salicylanilide by suiiable 
dilution of the reference solution with the disodium 
tetraborate extraction solution to cover the anticipated 
salicylanilide content of the material. A suitable range 
of prepared siandared solution can be made as shown in 
Table 3. 
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Table 3 Standard Solution of Salicylanilide 

{Clause 6 A. \) 



Disr 


Standard 
Rcfrrfnce 
Solution 

ml 


Disodium 
tetraborate 
Extraction 

Solution 
ml 


Percentage Salicylanilide 

On Mass of Material 

Taken 




0.5 g 


0.25 g 


0.125g 


1 


10,0 


15.0 


0.05 


0.10 


0,20 


2 


9.0 


16.0 


0.04 5 


0.09 


0.18 


3 


8.0 


17.0 


0.04 


0.08 


0.16 


4 


7.0 


18.0 


0.03 5 


0.07 


0.14 


5 


6.0 


19.0 


0.03 


0.06 


0.12 


6 


5,0 


20.0 


0.02 5 


0.05 


0.10 


7 


4.0 


21.0 


0.02 


0.04 


0.08 


8 


3,0 


22.0 


0.015 


0.03 


0.06 


9 


20 


23.0 


0.01 


0.02 


0.04 


10 


1.0 


24.0 


0.00 5 


0.01 


0.02 


il 


05 


24.5 


0.002 5 


0.005 


0.01 



6.4.2 Place 1.0 ml of each extract and of each of 
the standard solutions in a separate dry specimen 
tube (100 mm x 25 mm) and mix with 0.2 ml of 
2,6-dibromo-p-benzoquinone chlorimine reagent 
solution. Place immediately a filter paper disc in each 
tube and allow the whole to stand for 1 hour with 
occasional stirring, care being taken to keep each disc 
below the surface of the liquid. Remove the discs from 
the tubes, rinse them with the disodium tetraborate 
wash solution, place them on a white opal glass and 
cover them with separate microscopical cover slips. 
Estimate the salicylanilide content of the sample under 
test by comparing the colours of the disc(s) prepared 
from it with those prepared from the standard solutions. 
The percentage salicylanilide is that of the solution 
corresponding to the 'matching' disc. 

NOTi: —Hie comparison ot the di.scs is laciliiated by placing each 
on a separate small piece of while glazed tile. 

6.4.3 Modification of the above procedure may 
sometimes be necessary. For example, if the material 
contains colouring matter extractable by the disodium 
tetraborate solution, it may be necessary to make a 
preliminary extraction of the salicylanilide with an 
organic solvent or to separate it from the colouring matter 
in some other way. Such modifications should, however 
be dictated by circumstances and are beyond the scope 
of this method. 

7 ESTIMATION OF SALICYLIC ACID 
7.1 Reagents 

7.1.1 Sodium Hyxiroxide Solution, one percent (w/v). 



7.1.2 Phosphoric Acid Solution, 5 percent (m/v). 

7.1.3 Petroleum Hydrocarbon Solvent, boiling range 
60 to SO'^C (see IS 1745 : 1978 Petroleum hydrocarbon 
solvents (second revision)), 

7.1.4 Ether [see IS 336: 1973 Tther (second revisionY]. 

7.1.5 Standard Sodium Hydroxide Solution, 0.1 N. 

7.2 Procedure 

7.2.1 Take a test specimen of about 5 g weighed 
accurately to the nearest mg. Boil it in 200 ml of one 
percent sodium hydroxide solution for one hour. Filter 
the solution and wash the residue with hot water till 
free from alkali. Concentrate the filtrate and the 
washings so collected to about 100 ml. Add 
phosphoric acid solution till the extract is just acidic. 
Extract the solution with equal volume of petroleum 
hydrocarbon solvent or a mixture of equal volumes 
of pertroleum hydrocarbon solvent and ether. 
Evaporate the solvent to get the residue of salicylic 
acid. Dissolve the residue in warm 1 5 ml of 95 percent 
alcohol (previously neutralized to phenol red 
solution). Add 20 ml of water to this solution and 
titrate it against 0.1 N sodium hydroxide solution 
using phenol red as indicator. 

7.3 Calculation 

7.3.1 Calculate the amount of salicylic acid in the test 
specimen by the following formula. 



5 = 



0138xaxlOO 
M 



where 



S = the amount ofsalicylic acid, in percent, by mass; 
a = volume in ml. of 0.1 N sodium hydroxide 
solution; and 

M ^ mass in g, of the test specimen. 

NOTE — 1 ml of 0. 1 N sodium hydroxide solution is equivalent to 
01 3 Kgof salicylic acid, 

7.4 Repeat the test with the remaining test specimens 
and calculate the amount of salicylic acid in each test 
specimen. 

7.5 Calculate the average of the results obtained as 
in 7.3 and 7.4 and report it as the amount of salicylic 
acid in the test sample. 
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8 ESTIMATION OF PENTACHLOROPHENOL 

8.1 Principle 

The treated textile is steam distilled in the presence of 
hydrochloric acid and the pentachlorophenol in the 
distillate extracted with 1,1, l-trichloroethane and 
complexed with copper sulphate-pyridine reagent. The 
optical density of the complex in L I, l-trichloroethane 
is measured on a suitable spectrophotometer at 450 nm. 

NOTES 

1 complete renx)va) ofpentachlorophenol from some Ibrms of U(m)| 
is not always possible. 

2 The method is applicable to estimation ofpentachlorophcnol .uul 
also to the estimation ofpentachlorophcnol in the picscncc ol 
pcntachlorophenyllaunue. 

8.2 Reagents 

8.2.1 /, /, / -4- trichlorocthane 

8.2.2 Pyridine 

8.2.3 Sodium Sulphate, Anhydrous 

8.2.4 Copper Sulphate Reagent Solution, 50 g/1 

8.2.5 Hydrochloric Acid Concentrated 36 percent 
(m/w)(ll M) 

8.2.6 Pentachlorophenol Standard Reagent, 
recrystallized, melting point 188"C, Min 

8.3 Procedure 

8.3.1 Weigh 2.5 ± 0.05 g of the material, cut into small 
pieces of not more than 5 mm square and place in a 250 
m\ round bottomed Hask (B 24/29) socket. Add 60 ml 
of water followed by 20 ml hydrochloric acid and a few 
anti bumping granules. Fit the Hask up for bteam 
di.stillation and steam distil the contents of the llask 
ensuring that constant volume is maintained by applying 
gentle heat as necessary. Collect 300 ml of distillate in 
a suitable receiver, paying particular care to prevent loss 
ofpentachlorophcnol in the distillate by having adequate 
cooling. Discontinue the external heating of the flask a 
few m'mnits before disconnecting the steam supply. 
Disconnect the condenser and fit it vertically over the 
distillate receiver. Wash down the condenser with 25 
ml to 30 ml of trichloroethane and collect the washings 
in the distillate. Transfer the distillate and 
trichloroethane washing to 500 ml seperating funnel 
and shake thoroughly. Allow the layers of water and 



trichloroethane to separate completely before running 
off the trichloroethane layer into a 100 ml separating 
funnel. Wash condenser and distillate receiver with a 
further 25 ml to 30 ml of trichloroethane and add this 
to the aqueous solution in the 500 ml seperating funnel. 

8.3.2 Repeat the extraction as previously described 
and add the trichloroethane layer to the first 
trichloroethane extract in the 100 ml separating funnel. 
Add to the bulked trichlorocthane extract 10 ml of 
copper sulphate-pyridine reagent (prepared by mixing 
4 ml of pyridine with 8 ml of copper sulphate solution 
immediately before use), and shake well. After 
effecting complete separation of the aqueous and 
trichloroethane layers run the lower tricloroethane layer 
into 100 ml standard flask via a small funnel containing 
anhydrous sodium sulphate supported by means of 
a quartz wool plug. Add a small quantity of 
trichloroethane to the copper sulphate-pyridine solution 
remaining in the separating funnel, shake and allow 
the layers to separate before running the trichlorocthane 
layer through the quart/ wool filter and collect in the 
standard flask. Wash the filter with further small 
quantities of trichloroethane and finally make up to 
100 ml with trichloroethane. 

H,^,^ Determine the optical density of the solution 
using a suitable spectrophotometer at a wavelength 
of 456 ntii using trichloroethane as a blank. l:stimate 
the pentachlorophenol content by reference to a 
calibration graph pieparcd from known standards of 
pentachlorophenol. 

8.4 Calibration 

8.4.1 Direct 

Prepare a calibration graph using 5, 1 and 1 5 ml aliquots 
of a standard solution ofpentachlorophcnol reagent in 
trichloroethane (1 g /200 ml) to cover a range of 1.0, 
2.0 and 3.0 percent respectively. Dilute each aliquot to 
50 ml to 60 ml with trichlorocthane. Add 10 ml of 
copper sulphatc-p>ridinc reagent and proceed as 
described in 8.3.1 to 8.3.3. 

Plot optical density against concentration of 
pentachlorophenol. 

8.4.2 Indirect 

Prepare a calibration graph using 5, 10 and 15 ml 
aliquots of a standard solution of pentachlorophenol 
reagent (Ig/200 ml) in dilute sodium hydroxide (only 
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sufficient hydroxide solution to ensure complete solution 
of the pentachlorophcnol is necessary). Place each 
aliquot in a round bottomed flask, add 60 ml of water 
and 20 ml hydrochloric acid. Fit the flask for distillation 
and proceed as described in 8.3.1 to 8J.3. 

If the distillation technique is satisfactory then the graph 
obtained by the procedure described under 8.4.1 
and 8.4.2 should be the same. 

9 ESTIMATION OF SODIUM SILICOFLUORIDE 

9.1 Reagents 

9.1.1 Standard Sodium Hydroxide Soiutiorty 0,0\ N. 

9.1.2 Calcium Chloride Solution, 4 N. 

9.2 Procedure 

9.2.1 Take a test specimen of about 5 g and weighed 
accurately to the nearest mg. 

9.2.2 Extract the specimen with hot water at 80 to 90X 
for 30 minutes keeping the material to liquor ratio as 
1 : 30. Cool the solution and add 20 ml of calcium 
chloride solution. Titrate the extract (without filtering) 
with 0.01 N standard sodium hydroxide using 
phenolphthalein as indicator. 

9.3 Calculation 

Calculate the amount of sodium silicofluoride in the test 
specimen by the following formula: 



where 



Kx0-00047xl00 
M 



S = amount ofsodium silicofluoride, percent, by mass; 

V = volume, in ml, of O.Ol N sodium hydroxide; 
and 

M = mass in g, of the test specimen. 

NOTE — One mm of 01 N sodium hydroxide - 0.000 47 g of 
sodium silicofluoride. 

9.4 Repeat the test specimens and calculate the amount 
ofsodium silicofluoride in each test specimen. 

9.5 Calculate the average of the results obtained as 
in 9.3 and 9.4 and report it as the amount of sodium 
silicofluoride in the test sample. 



10 ESTIMATION ON ZINC IN TEXTILES 
TREATED WITH ZINC CHLORIDE AND ZINC 
NAPHTHENATE 

10.1 General 

If this method is used, then jute and similar materials, 
which contain metal impurities forming oxinates at 
pH 5 to /?H 6 will be determined as zinc and it is 
necessary, therefore, to carry out a blank determination 
on the unproofed material. 

NOTE — where the estimation of zinc relates solely to assessing 
the content of zinc naphthenate, it is expected that the proofer or 
finisher will guarantee that the zinc is present solely as naphthenate 
and is not mixed with other zinc soaps or compounds. 

10.2 Volumetric Method 

The material is subjected to wet oxidation. The zinc is 
precipitated as zinc oxinate from a buffered solution, 
the precipitate dissolved in acid and the oxine content 
determined after bromination by an iodometric titration. 

10.2.1 Reagents 

10.2.1.1 Sodium acetate solution, M 

10.2.1.2 Acetic acid 1 A/, dilute 5 M reagent solution 
five times. 

10.2.1.3 Ammonia solution, 5 M reagent solution 

10.2.1.4 Ammonium chloride, 2 M reagent solution 

10.2.1.5 8-hydroxyquinolin 20 g/I reagent solution 

The solution is prepared by dissolving 2 g of 
8-hydroxyquinolin in 100 ml of M acetic acid. 

10.2.1.6 Hydrochloric acid 2 M, dilute 5 M reagent 
solution. 

10.11.7 Nitric acid, concentrated 70 percent (m/m){\6 M ) 

10.2.1.8 Sulphuric acid, concentrated, 98 percent 
{m/m) (approximately 1 8 M ). 

10.2.1.9 Potassium br ornate, 0.02 M standard 
volumetric solution 

The solution is prepared by dissolving 2.784 g potassium 
bromate and 12.0 g potassium bromide in water and 
making up to I 000 ml with water. 
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10.2.1.10 Sodium thiosulphatc\ O.l M standard 
volumetric solution 

10.2.1.11 Potassium iodide, 0.5 M non-standardized 
volumetric solution 

1 0.2. 1.12 Meihyl red 0. 05 g/1 indicator solution 

The solution is prepared by dissolving 0.05 g of methyl 
red in 1 000 ml of a solution consisting of 800 ml 
95 percent (v/v) ethanol and 200 ml of water. 

10.2.1.13 Soluble starch indicator solution, 10 g/1 

10.2.2 Procedure 

Weigh accurately about 2 g of the material, transfer to a 
200 ml Kjeldahl flask. Add 10 ml of sulphuric acid 
followed by gradual addition of nitric acid until there is 
no reaction on farther addition of acid (this volume can 
vary and may be as much as 30 ml). 

Apply heat gradually and digest with the further addition 
of nitric acid if necessary until organic matter is 
completely destroyed. Evaporate down to fuming, cool, 
add 5 ml to 10 ml of water and boil to remove nitric 
acid. Cool, dilute to approximately 50 ml with water 
and filter if necessary through a Whatman No. 42 filter 
paper. 

10.2.3 To the solution add a few drops of methyl red, 
make just alkaline with ammonia solution, add 120 ml 
of ammonium chloride solution, 25 ml of sodium acetate 
solution, 6 ml of acetic acid and dilute the solution to 
approximately 200 ml with water. Adjust the pH value 
of the solution approximately to 5.3 by adding acetic 
acid or ammonia solution as appropriate using a pH 
meter. Heat the solution to TO^'C, add 10 ml of 
8-hydroxyquinolin reagent solution, bring to the boil 
and place on a heated steam bath for 30 minutes. Check 
that there is excess of reagent solution then filter through 
a suitable sintered glass crucible (for example G 3 or G 
4) and wash the precipitate with hot water to remove 
excess 8-hydroxyquinolin that is until the washings are 
free from colour. Transfer the precipitate to a beaker, 
and extract the crucible with hot hydrochloric acid, then 
transfer the washings to the beaker, bulk up to 
approximately 100 ml with hydrochloric acid and boil 
solution to dissolve the precipitate. Transfer the solution 
to a 500 ml conical flask. Cool, add 1 ml of methyl red 
indicator solution and titrate with potassium bromate 
until the colour of the solution becomes sulphur yellow. 
Add a further 1 ml of indicator solution. 

Continue the process until a 1 ml portion of the indicator 
is decolorized immediately. This second state of the 
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titration should not take more than a few mm of the 
potassium bromate solution. Note the volume of titrant 
added. Allow the solution to stand for 2 minutes to ensure 
complete bromination of the 8-hydroxyquinolin, add 5 ml 
of the potassium iodide solution using soluble starch as 
indicator. The back titration should not exceed 2 ml. Carry 
out a reagent blank detemiination using the same amount 
of indicator solution as used in the determination. 

I ml of 0.2 M poiasium bromate solution - 0.000 980 6 g 
zinc. 

II ESTIMATION OF COPPER IN TEXTILES 
TREATED WITH COPPER NAPHTHEN ATE 

ILl General 

This method gives the quantity of organic copper as well 
as nepthanic acids derived from copper naphthenate. 
Use of inorganic copper such as copper sulphate is not 
recommended in preservative formulations and hence 
the extraction with benzene has been specified which 
will extract only organic copper as naphthenate from 
which both copper and naphthanic acid can be estimated. 
In absence of standard naphthenic acids, these may be 
estimated gravimetrically and copper by colorimetric 
method, 

11.2 Reagents 

1 1.2.1 Benzene or Petroleum ether, G.p 40 - 60°C 

1 1.2.2 Hydrochloric acid (approximately 6 N) 

1 1 .2.3 Concentrated Nitric Acid 

1 1.2.4 Ammonia Solution, 5 M reagent solution 

11.2.5 Standard Copper Solution, Prepared as follows: 

Dissolve 0.983 g Analar grade copper sulphate 
(CuS0^.5HjO) in distilled water and make up to 500 ml 
in a volumetric flask. 

I ml of this solution == 0.5 mg copper (as Cu) 

Standard coper solution may also be prepared from 
electrolytic copper. 

11.3 Procedure 

1 U.1 From the test sample cut out pieces each weighing 
about 10 g and condition them to moisture equilibrium 
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in the standard atmosphere of 27 ± 2°C temperature 
and 65 ± 2 percent relative humidity. Saturated sodium 
nitrite solution may be used for such atmosphere. 

1 1.3.2 From the test specimens weigh about 10 g of the 
conditioned material correct to the nearest mg and put 
in a thimble or properly wrap in a filter paper so that 
any solid matter detached from the fabric does not enter 
the extraction flask. 

1 1 .3.3 Extract the test specimen thoroughly for 3-4 hours 
with benzene or petroleum ether in a Soxhiet extraction 
apparatus at the rate of 8-10 extractions per hour. 

1 1.3.4 Recover most of the solvent from the extraction 
Hask and evaporate the remaining solvent by heating 
the extraction flask at 105 i: ^C in an oven for 20-30 
minutes. A control experiment is run simultaneously 
for estimation of solvent, extracts other than copper 
naphthenate. Add 100 ml of hydrochloric acid (6 N) 
and reflux for 30 min when naphthenic acids (brown 
colour) will separate out and copper will go into acidic 
aqueous phase as copper salt. Cool the flask and 
quantitatively transfer the material to a separating funel. 
Extract with solvent ether three times (50 ml, 30 ml), 
combine the ether extracts and wash with distilled water 
till the wash water is free from acid. Acidic aqueous 
layer is released from estimation of copper. 

M.3.5 F^stimation of Naphtcnic Acids 

11.3.5.1 Take the combined ether extracts in a tared 
flask and remove the solvent. Add 1-2 ml acetone and 
heat at 105 i VQ for 30 minutes. Weigh the flask 
containing brown viscous mass of naphthenic acids. 
Subtract the extractible matter obtained in blank. 
Estimate the percentage of naphthenic acids by the 
formula: 

Naphthenic acids, percent ^ ^IlLHIi 

where 

w, " mass of empty flask, 

w, mass of flask plus material minus extractibles 

obtained in the blank; and 
m ^ mass of the specimen taken. 

Nori - Vhc acid value of the material may be checked by 
dissolving it in neutral in alcohol and titrating with I N KOH 
(with phenolphthalcin as indicator The acid value is found to 
he 178) 

1 1.3.6 Est i mat ion of copper 

11.3.6.1 Take the acidic aqueous extract in a beaker 
(250 ml), add 2-3 ml concentrated nitric acid and 



careftilly heat to reduce the volume to 10-15 ml. Cool, 
dilute with water (filter, if necessary), add excess 
ammonia to develop blue colour and make up the volume 
to 50 ml. 

Take 10, 20, 30 and 40 ml of standard copper solutions 
in separate 50-ml volumetric flasks, develop blue colour 
by adding excess ammonia and make up the volume of 
each to 50 ml. Transfer each solution to colorimer 
tube and take their colorimeter readings against blank 
set at zero. Prepare a standard curve (colorimeter 
reading Kv copper concentration). Calculate the amount 
of copper in the experimental solution from its 
colorimeter reading and the standard curve. In absence 
of colorimeter the colour of the solution can be matched 
against that of standard copper solution in Nessler 
tubes. 

12 ESTIMATION OF COPPER 8-HYDROXY- 
QUINOLIN 

12.1 General 

The method is applicable to the determination of 
copper 8-hydroxyquinolin in textile materials provided 
that dyestuffs which are soluble in sulphuric acid 
or dichloromethane are absent. The copper 
8-hydroxyquinolin is extracted from the material by hot 
extraction with sulphuric acid. The acid solution at>er 
neutralizing is extracted with dichloromethane and the 
optical density of dichloremethane solution is measured 
on a suitable spectrophotometer at 410 nm. 

12.2 Reagents 

1 2.2. 1 Dichloromethane 

12.2.2 Sodium Sulphate Anhydrous 

12.2.3 Ammonia Solution, 5 M 

12.2.4 Sulphuric Acid, 2.5 M 

1 2.2.5 Copper H-hydroxyquinolin 

Standard reference reagent, prepared by adding excess 
of a solution of copper sulphate (60 g/1) to 100 ml 
solution of 8-hydroxyquinolin (650 g/ 1) in 95 percent 
(v/v) ethanol. Filter off the precipitated copper 
8-hydroxyquinolin on a suitable sintered glass filter, 
wash with water to remove excess copper sulphate. Air 
dry at 90°C for 1 hour. The reagent should be bright 
yellow in colour. 
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12.2.6 Copper S'hydroxyquinolm 

Standard reference solution, prepared by dissolving 
1.000 g standard reference reagent in I 000 ml of 
dichloromethane. 

12.2.7 Bromocresol Green Indicator Solution 

0.4 g/1. Warm 0.1 g of bromocresol green with 2.9 ml 
of 0.05 M sodium hydroxide solution and 5 ml of 95 
percent (v/v) ethanol; after solution is effected, add 50 
ml of 90 percent (v/v) ethanol and dilute to 250 ml with 
water. 



12.4 Calibration 

Take 0.0, 5.0, 7.5 and 10.0 ml of the standard reference 
reagent equivalent to 0.0, 0.5, 0.75 and 1.0 percent 
respectively. Place in 100 ml flask and dilute each to 
100 ml with dichloromethane. Determine the 
optical density of the solution in 5 mm cells at a 
wavelength of 4 10 nm using dichloromethane as a blank. 
Prepare graph of optical density against percentage of 
8-hydroxyquinolin. 

13 ESTIMATION OF COPPER SAUCYLANILIDE 

13.1 Estimation of Copper Content 



12.3 Procedure 

Digest on a boiling water bath for 1 5 minutes 1 .0 g of 
the finely divided material in a 100 ml beaker with 25 
ml of sulphuric acid (with dense fabrics it can be 
advantageous to place the sample and acid in a suitable 
high speed disintegrator or homogenizcr, then transfer 
the pulp suspension to the beaker). Filter the extract 
through a quartz plug into a 400 ml beaker. Repeat the 
extraction three times with 25 ml quantites of sulphuric 
acid filtering each extract through the original quartz 
wool plug. Cool the bulk solution, add bromocresol 
green indicator and adjust topH 6 ± \ with ammonia 
solution added from a burette, cooling the solution from 
time to time as necessary (The pH adjustment can be 
done advantageously by the use of apH meter). Transfer 
the solution to a 500 ml separating funnel and add 
20 ml of dichloromethane. Shake the funnel for at least 
1 min. Allow the contents to separate out, run off the 
dichloromethane layer through anhydrous sodium 
sulphate supported on a quartz wool plug directly into 
a 100 ml graduated flask. Repeat the dichloromethane 
extraction four times with further 10 ml volumes of 
dichloromethane, filtering each through the same 
sodium sulphate plug filter. Bulk the dichloromethane 
extracts to 100 ml and measure the optical density of 
the solution on a suitable spectrophotometer at a 
wavelength of 410 nm using 5 mm cells with 
dichloromethane as a blank. The calculation of copper 
8-hydroxyquinolin may be made from a previously 
prepared calibration graph. 

Calculate the copper content as follows: 

Percentage copper content = percentage of copper 

8-hydroxyquinolin 
X 0.180 6. 



13.1.1 Take a test specimen of about 10 g weighed 
accurately. Transfer the test specimen to a 90 ml 
porcelain crucible. Place the crucible in a muffle furnace 
and slowly increase the temperature to about 300X. 
After the sample is charred remove the crucible from 
the furnace. 

13.1.2 Cool the crucible and moisten the carbonaceous 
skeleton with I ml sulphuric acid. Heat the contents 
until white fumes cease to volatilize and grey ash remains 
in the crucible. Digest the residue with 20 ml of distilled 
water and 5 ml of sulphuric acid by heating nearly to 
boil for about 5 minutes. Cool the solution and neutralize 
it with ammonium hydroxide and add 10 ml of 
ammonium hydroxide in excess. Make up the volume 
to 250 ml with distilled water. 

13.1.3 Carry out a blank by adding 1 ml of sulphuric 
acid in a crucible and heating it over a low fiame until 
dense white fumes are no longer evolved. Digest the 
residue with 20 ml of distilled water and 5 ml of 
sulphuric acid by heating to boil for about 5 minutes. 
Cool it and neutralize with ammonium hydroxide and 
add 10 ml of ammonium hydroxide excess. Make up 
the volume to 250 ml with distilled water. 

13.1.4 Take 50 ml of solution obtained as in 13.1.2 in a 
100 ml Nessler tube. Add I ml uf gum Arabic solution 
and 10 ml of sodium diethyl dithiocarbamate solution, 
mix thoroghly and keep it for comparison. 

13.1.5 Take 50 ml ofblank solution obtained as in 13.1.3 
in a 100 ml Nessler tubes. Add to it a known quantity 
of standard copper solution from a 10 ml burette. Add 
1 ml of gum Arabic solution and 10 ml of sodium diethyl 
dithiocarbamate solution, mix thoroughly and compare 
the colour of the solution with the colour of the extract 
(see 13.1.4). 
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NOTFS 

1 The amount of standard copper solution to be added will depend 
upon the colour produced by the extract. If the colour in the sample 
tube is too light for a good comparison, the amount of copper present 
on the basis of 10 g test specimen is below the sensitivity of the 
method Best results would be obtained when the aliquot contains 
copper equivalent to 1 to 5 mi of standard copper solution. 

2 If necessary, water may be aded to the tube containing extract to 
make the volume equal to that of the tube containing the standard 
solution. 



13.1.6 Calculation 

Calculate the copper content of the test specimen by the 
following formula: 

/<xQ.001x5 

B 
where 
C = copper content, in percent by mass; 

A = volumejn ml, of standard copper solution; and 

B = mass, in g, of the test specimen. 

1 3. 1 .7 Repeat the test with the remaining test specimens 
and calculate the copper content of each test specimen. 

13.1.8 Calculate the average of the results obtained as 
in 13.1.6 and 13.1.7 and report it as the copper content 
of the sample. 



NOTL ' - Alternatively the lest specimen may be ashed as given 
in 13.1.9 



1 3. 1 .9 Take a test specimen weighing about 1 g. Weigh 
it accurately to the nearest mg. Transfer the test 
specimen to a 90 ml porcelain crucible. Place the 
crucible on a low flame and protect it from strong drafts. 
Volatilie the organic matter gently taking care that the 
material does not bum with a flame. Continue heating 
till a carbonaceous skeleton is left. 

13.2 Estimation of Salicylanilide Content 

13.2.1 Reagents 

13.2.1.1 Potassium bromate-bromide solution 

The solution 0.1 N, is prepared by disolving 2.784 g of 
potassium bromate and 10 g of potassium bromide in 
sufficient amount of water and making up the volume 
to one litre. 



13.2.1.2 Hydrochloric acid, 4 N. 

13.2.1.3 Potassium iodide solution 

The solution I N, is prepared by dissolving 166.028 g 
of potassium iodide in sufficient amount of water and 
making up to one litre. 

13.2.1.4 Standard sodium thiosulphate solution, 
0.1 N. 

NOTE — The normality of sodium thiosulphate should be checked 
before use. 

13.2.1.5 Starch solution 

The solution is prepared by dissolving 1 g of soluble 
starch in 100 ml water. 

13.2.1.6 Sodium hydroxide solution, 5 percent. 

13.2.2 Procedure 

13.2.2.1 Take a test specimen weighing about 10 g. 
Weigh it accurately to the nearest mg. Put the test 
specimen in the conical flask and heat it with 100 ml of 
sodium hydroxide solution for two hours at about 90°C 
on a water bath. Filter the extract and wash the residue 
twice with hot water and once with cold water. Collect 
the washings and the filtrate and make up to 250 ml 
with distilled water. 

13.2.2.2. Take 25 ml of the extract in a 500 ml stoppered 
flask. Add to it 50 ml of potassium bromate-bromide 
solution and 30 ml of 4 N hydrochloric acid. Keep the 
flask in a cold water-bath at 15X for half an hour with 
occasional shaking. Add 30 ml of potassium iodide 
solution to the flask. Keep it for five minutes and titrate 
the liberated iodine against sodium thiosulphate solution 
using starch solution as indicator. 

13.2.2.3 Carry out a blank simultaneously following 
the procedure prescribed in 13.2.2.2 but taking 25 ml of 
water instead of extract. 

13.2.3 Calculation 

Calculate the salicylanilide content in the test specimen 
by the following formula: 



5 = 



(r,~K:)xO. 003 55x 1 000 



where 

S = salicylanilide content, percent, by mass; 
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K, - volume, in ml, of O.l N sodium thiosulphate 
required for extract (see 13.2.2.3); and 

Kj« volume, in ml, of 0.1 N sodium thiosulphate 
required for extract (see 13.2,2.2); and 

A/= mass, in g, of the test specimen. 

13.2.4 Repeat the test with the remaining test specimens 
and calculate the salicylanilide content in each test 
specimen. 

13.2.5 Calculate the average of the results obtained as 
in 13.2.3 and 13.2.4 and report it as the salicylanilide 
content of the test sample. 

14 ESTIMATION OFp-NITROPHENOL 

14.1 Reagents 

1 4. 1 . 1 Standard p-Nitrophenol Solution 

The solution is prepared by dissolving 0.25 g of 
/7-nitrophenol in 1 ml of 2 N sodium hydroxide solution 
and made up to 250 ml with water. 

14.1.2 Acetic Acid, 2 N, 

14.1.3 Sodium Hydroxide Solution, 2 N and 0. 1 N. 

14.1.4 Ortho-cresol Solution, 1 percent (/w/w), freshly 
prepared in sufficient alkali (0.1 N) (see 14.1.3). 

14.1.5 Einc Dust 

14.2 Procedure 

14.2.1 Take a test specimen of about 5 g weighed 
accurately to the nearest mg. 

14.2.2 Extract the test specimen with 100 ml of 
0. 1 N sodium hydroxide solution for one hour ai boil. 
Cool the extract, filter it and make up the volume to 
250 ml, 

14.2.3 Take 25 ml of the extract in a flask. Add 10 to 

15 ml of 2 N acetic acid and 1 g of zinc dust. Heat the 
solution on boiling water-bath for 2 to 3 minutes to 
initiate the reduction. Allow the solution to remain for 
one hour at room temperature. Filter the solution into a 
100 ml measuring flask. Wash and make up the volume 
to 100 ml. 

14.2.4 Take 10 ml of standard /7-nitrophenol solution 
and treat it as in 14.2.3 and make up the volume to 
100 ml. 



14.2.5 Take 10 ml of solution obtained as in 14.2.3 
and I ml of reduced standard ;?*nitrophenol solution 
(14.2.4) in two Nessler tubes. Add 5 ml of freshly 
prepared ortho-cresol solution to each. Make the solution 
in both the tubes sufficiently alkaline by. adding 2 N 
sodium hydroxide solution. Shake well and allow to 
stand for one hour till blue colour develops. Add more 
alkali to ensure complete development of colour. Make 
up the volume in each Nessler tube to 50 ml and compare 
the colour visually. 

NOTF — It would be necessary to prepare difl'ercnt standard 
/>-nitrophcnol solutions in difl'ercnt Nessler tubes tor comparison. 
In case of dispute, optical density method should be prepared 1 he 
optical density should be measured at wave-length of 
6 1 5 nm 

14.3 Calculations 

Calculate the percentage of /j-nitrophcnol by the 
following formula: 

M 
where 



P 



P -= percentage, by mass of />nitrophenol; 

A ^ volume, in ml, of the reduced standard 
/7-nitrophenol solution required to match the 
colour of the test solution; and 

hi ^ mass, in g, of the test specimen. 

14.4 Repeat the test with the remaining test specimens 
and calculate the percentage of /?-nitrophenol in each 
test specimen and then determine the average of all the 
values. 

15 ESTIMATION OF2,4-DINlTRO-l-NAPHTHOL 
(DAN) AND 4, 6.DIN1TRO-ORTHO.CRESOL 
(DNOC) 

15.1 General 

15.1.1 The method is applicable to the determination 
of 2,4-dinitro-l-naphthol and 4, 6-dinitro-ortho-cresol 
in textile materia) provided that dyestuffs are absent 
which are soluble in dicthylcther. The preservative is 
extracted from the material by hot extraction with 
ammonia solution; the solution acidified and the 
nitrobody extracted with ether. The residue from the 
other extract is dissolved, reduced and treated wuh ferric 
chloride solution. The optical density of the coloured 
solution is measured on a suitable spectrophotometer at 
a wavelength of 470 nm. 
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15.2 Reagents 

15.2.1 Diethylether 

15.2.2 2, 4'DinitrO'l-naphthol Standard Reference 
Solution 

The solution 0.250 g/1 is prepared by dissolving 0.250 
g 2, 4 -dinitro-1-naphthol reagent in 20 ml of sodium 
hydroxide (0.1 N) solution and diluting with water to 
1 000 ml. I ml - 0.000 25 g. 

15.2.3 4, 6'Dinitro-orthO'Cresol Standard Reference 
Solution 

The solution 0.250 g/l is prepared by dissolving 0.250 g 
of 4, 6-dinitro-ortho-cresol reagent in 20 ml of sodium 
hydroxide 0.1 N solution and diluting with water to 
I 000 ml. 1 ml « 0.000 25 g. 

15.2.4 Zinc Dust 

15.2.5 Acetic Acid 5 M Reagent Solution 

15.2.6 Ammonia Solution {0.2 N), dilute 5 N reagent 
solution 25 times. 

15.2.7 Ferric Chloride, — The solution 100 g/l, is 
prepared by dissolving 10 g of ferric chloride in water 
and making up to 100 ml . 

15.2.8 Hydrochloric Acid, Concentrated, 36 percent 
(m/m){\\ N). 

1 5.2.9 Hydrochloric Acid, 5 N Reagent Solution 

1 5.2. 1 Lead Acetate Solution 

The solution, 100 g/ljs prepared by dissolving 10 g of 
lead acetate in water and making up to 100 ml. 

15.2.11 Sodium Hydroxide Solution {2.5 N), dilute 
5 N reagent solution two times. 

15.2.12 Sodium Hydroxide Solution {0.1 N), dilute 
5 N reagent solution fifty times. 

15.3 Procedure 

1 5.3. 1 Extract 5 .0 g of shrcded tcxti le under reflux with 
50 ml to 75 ml of water containing 3 ml of 0.2 N 
ammonia solution. 



15.3.2 Decant off the extract and repeat the extraction 
until the extract is colourless and gives no colour on 
addition of sodium hydroxide solution. Bulk the separate 
extract, filter if necessary and add 5 ml of 2.S N sodium 
hydroxide reagent solution to extract and evaporate if 
necessary to about 100 ml. Neutralize the solution to 
pH 6 with acetic acid solution, add 10 ml of lead acetate 
solution and allow to stand for I hour. Filter and wash 
the precipitate with hot water, keeping the volume of 
water used for washing as low as possible! 

15.3.3 Make the combined filtrate and washings 
distinctly acidic with hydrochloric acid 5 N reagent 
solution and extract with 50 ml of diethyl ether until 
the aqueous layer remains colourless on making alkaline 
with sodium hydroxide 2.5 N reagent solution. Combine 
the ether extracts and evaporate the ether to within a 
few ml of dryness, removing the last traces of ether 
without application of heat. Dissolve the extracted nitro 
body in 60 ml of hot water adding 1 ml of 0. 1 N sodium 
hydroxide solution to the solution to prevent loss of nitro 
body. Place on a boiling water bath, maintained at the 
boil, add 1 g of zinc dust and 2 ml concentrated 
hydrochloric acid in that order and continue heating on 
the water bath for exactly 15 minutes, stirring 
occasionally and avoiding loss by spray. 

15.3.4 Filter through Whatman No. 42 filter paper into 
a 250 ml volumetric fiask and wash the zinc residue 
well with water. Add 2.5 ml of ferric chloride solution 
and make up to 25 ml with water. Mix well. If the 
solution shows the slightest turbidity it must be refiltered. 
Measure the optical density of the solution on a suitable 
spectrophotometer at a wavelength of 470 nm with water 
as a blank. The calculation of 2, 4-dinitro-Nnaphthol 
(DAN) and 4, 6-dinitro-ortho-cresol (DNOC) content 
may be made from a previously prepared calibration 
graph. 

15.4 Calibration 

15.4.1 To a series of 250 ml beakers, add 20, 40 60 and 
80 ml of the DAN or (DNOC) standard solution. To an 
empty beaker add 80 ml of water, neutralize each with 
hydrochloric acid 5 N solution and make all the solutions 
to approximately 80 ml with water. Heat to the boil and 
place on a water bath\ Maintain at the boil, add to each 
1 g of zinc dust and 2 ml hyprochloric acid 
(concentrated) in that order and continue heating on 
the water bath for exactly 15 minutes stirring 
occasionally and avoiding loss by spray. 

15.4.2 Filter through Whatman No. 42 fitter paper into 
a 250 ml volumetric flask and wash the zinc residues 
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well with water. Add to each 2.5 ml of ferric chloride 
solution and make up to 250 ml with water. Mix well. 

15.4.3 Measure the optical density of the solution at a 
wavelength of 470 nm using 5 mm cells with water in 
the reference cell. 

15.4.4 Construct a graph by plotting optical density 
against concentration of preservative agent. The range 
covered by the details given in 0.01 to 0.40 percent, 

16 ESTIMATION OF DDT 

16.1 Reagents 

16.1.1 Ethyl Ether 

16.1.2 Ethanolic Potassium Hydroxide Sohition, I N. 

16.1.3 Acetone 

16.1.4 Nitric Acid, 2 \^. 

16.1.5 Standard Silver Nitrate Solution, 0.5 N. 

16.1.6 Ferric Alum, 10 percent (w/v). 

16.1.7 Standard Potassium Thiocyanate Solution, 
0.05 N. 

16.1.8 Nitrobenzene 

16.2 Procedure 

16.2.1 Draw one test specimen of about 10 g weighed 
accurately to the nearest mg. 

16.2.2 Extract the specimen in the Soxhlet apparatus 
for four hours with ethyl ether at the rate of 1 to 12 
extractions per hour. 

16.2.3 Evaporate the ether off the extract and add 50 
ml acetone and 20 ml of 1 N ethanolic potassium 
hydroxide. Keep at 20 to 25''C for 1 5 minutes and add 
50 ml of distilled water. Add 20 ml of 2 N nitric acid 
and exactly 25 ml of 0.5 N standard silver nitrate 
solution. Shake, add 2 ml of nitrobenzene, shake again, 
add 2 ml of 10 percent ferric alum solution and titrate 
the standard excess silver nitrate with 0.05 N standard 
potassium thiocyanate solution. 

16.2.4 Carry out a blank titration side by side. 

16.3 Calculations 

16.3.1 Calculate the percentage of DDT present in the 
material using the following formula; 



P-= 



(r.-rpvA^vlOOvO 3546 
hi 



where 



P - percentage ot DDT, by mass in the test 
specimen; 

r, = volume, in ml, of potassium thiocyanate 
solution required for blank titration (sec 16.2.4); 

\\ - volume, in ml, of potassium thiocyanate 
solution required for the titration of excess of 
silver nitrate solution (see 16.2.3); 

N •■ normality of standard potassium thiocyanate 
solution; and 

M ^ mass, in g, of the test specimen. 

NOin — Hydrolvsable chlorine m ODF is lOpcrcenl by mass 

16.4 Repeat the test with the remaining test specimens 
and calculate the percentage of DDT in each test 
specimen and then determine the average of all the 
values. 

17 ESTIMATION OF PENTACHLORO PHENYL 
LAURATE(PCPL) 

17.1 General 

The method is applicable to the determination of 
pentachlorophenyl laurate in the absence of added 
pentachlorophenol. The proofing is hydrolyzed, 
acidified and steam distilled and the pentachlorophenol 
in the distillate extracted with 1,1, 1-trichloroethane 
and complcxed with copper sulphate-pyridine 
reagent. The optical density of the complex in 
1,1, 1-trichlorethane is measured on a suitable 
spectrophotometer at 450 nm. If pentachlorophenol is 
believed to be present in an amount greater than 10 
percent pentachlorophenol laurate then the procedure 
described should be carried out in conjection with that 
described in 8. 

17.2 Reagents 

1 7.2.1 Ethunediol ( Ethylene Glycol) 

17.2.2 /, /, I -trichloroethane {referred to here-ajter as 
trichloroethane) 

17.2.3 Pyridine 

17.2.4 Sodium Hydroxide Pellet 

17.2.5 Sodium Sulphate, Anhydrous 
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17.2.6 Copper Sulphate Reagent Solution, 50 g/l 

17.2.7 Pentachlorophenol (standard reagent), 
recrystallized melting point ISS^'C minimum. 

17.2.8 Hydrochloric Acid, concentrated 36 percent 
{m/m) (II M) 

17.3 Procedure 

17.3.1 Weigh 2.5 ± 0.05 g of the material cut into small 
pieces of not more than 5 mm squs^re and place in a dry 
250 ml round bottom flask (B24/29 socket). Add 30 ml 
of ethanediol, 4 g of sodium hydroxide (pellet form), 
2 ml to 4 ml of water, in that order and a few anti- 
bumping granules. Connect the flask with a double 
surface condenser, bring the contents to boiling point 
on a sand bath and boil them vigorously for 30 minute 
under reflux. 

17.3.2 At the end of this period allow the contents of 
the flask to cool, remove the reflux condenser and 
carefully add through a funnel 60 ml of water followed 
by 20 ml of hydrochloric acid. Steam distill the contents 
of the flask ensuring that a constant volume is 
maintained by applying gentle heat as necessary. 
Collect 300 ml of distillate in a suitable receiver, 
applying particular care to prevent loss of 
perch lorophenol in the distillate by having adequate 
cooling. Discontinue the external heating of the flask 
a few minutes before disconnecting steam supply. 
Disconnect the condenser and fit it vertically over the 
distillate receiver. Wash down the condenser with 25 
ml to 30 ml trichlorethane and collect the washings in 
distillate. Transfer the distillate and trichlorethane 
washings to a 500 ml separating funnel and shake 
thoroughly. Allow the layers of water and 
trichloroethane to separate completely before running 
off the trichloroethane layer into 100 ml separating 
funnel. Wash the condenser and distillate receiver with 
a further 25 ml to 30 ml trichloroethane and add this 
to aqueous solution in the 500 ml separating funnel. 
Repeat the extraction as previously described and add 
the trichloroethane layer to the first trichloroethane 
extract in the 100 ml separating funnel. Add to the 
bulked trichloroethane extract 10 ml of copper 
sulphate-pyridine reagent (prepared by mixing 4 ml 
of pyridine with 6 ml of copper sulphate solution 
immedately before use) and shake well. After effecting 
complete separation of the aqueous and trichloroethane 
layer run the lower trichloroethane layer into a 100 ml 
volumetric flask via a small funnel containing 
anhydrous sodium sulphate supported by means of 
quartz wool plug. Add a small quantity of 



trichloroethane to the copper sulphate-pyridine solution 
remaining in the separating funnel, shake and allow 
the layers to separate before filtering the 
trichloroethane layer through the quartz wool and 
collect in the volumetric flask. Wash the filter with 
further small quantities of trichloroethane and finally 
make up to 100 ml trichloroethane. 

17.3.3 Determine the optical density of the solution 
using a suitable spectrophotometer at wavelength of 
456 nm using trichloroethane as blank. Estimate the 
pentachlorophenyl laurate content by reference to a 
calibration graph prepared from known standard of 
pentachlorophenol (1 .0 percent pentachlorophenol ■ 1 .7 
percent pentachlorophenyl laurate.) 

NOTE — If the •proofing is expected to contain both 
pentachlorophenol and the ester then the free pentachlorophenol 
content should he determined as described in 8 and the amount 
found deducted from the apparent pentachlorophenyl laurate content. 

17.4 Calibration 

17.4.1 Direct 

Prepare a calibration graph using 5, 10, 15 ml aliquots 
of a standard solution of pentachlorophenol reagent in 
trichloroethane (1 g/200 ml) to cover a range of 1, 2 
and 3 percent respectively. Dilute each aliquot to 50 ml 
to 60 ml with trichloroethane, add 10 ml of copper 
sulphate pyridine reagent, shake well and then follow 
the described procedure. Plot optical density against 
concentration of pentachlorophenyl laurate. 

17.4.2 Indirect 

Prepare a calibration graph using 5, 10 and 15 ml 
aliquots of a standard solution of pentachlorophenol 
reagent (I g/200 ml) in dilute sodium hydroxide (only 
sufficient hydroxide solution to ensure complete solution 
of the pentachlorophenol is necessary). Place each 
aliquot in a round bottomed flask, add 60 ml of water 
and 20 ml hydrochloric acid. Fit the flask for steam 
distillation and then follow the described procedure, if 
the distillation technique is satisfactory then the graph 
obtained by the procedure described under direct 
{see 17.4.1) and indirect should be the same. 

18 ESTIMATION OF PERMETHRIN 

18.1 General 

18,1.1 This test method is applicable for estimation of 
permethrin applied in wool fabrics for its protection from 
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insect damage. Permethrin is extracted from the wool 
fabric into solution. This extract, at a known dilution is 
then injected to the Gas Liquid Chromatographic 
apparatus (GLC) under specified conditions. The result 
of the analysis is then compared with standard known 
solution of permethrin, obtained under the same 
conditions. 

18.2 Procedure 

18.2.1 Weigh a sample of mothproofed wool fabric of 
10 g after conditioning for 12 h at 2TC and 65 percent 
relative humidity. Transfer it to a Soxhiet extraction 
apparatus and extract for 6 h at a rate of six solvent 
exchange per hour with 100 ml of 2-methoxyethanol 
solvent in round bottom flask. Evaporate the extract to 
dryness and dissolve the extract in 5 ml of hexane and 
transfer to 10 ml volumetric flask. Rinse the round 
bottom flask with 5 ml hexane and transfer it to 
volumetric flask and make up to the mark. 

18.2.2 To prepare standard solutions of known 
concentrations, dissolve accurately weighed quantity of 
permethrin (technical) in a suitable volume of 
isopropanol. From this stock solution prepare standard 
solutions of desired concentration by dilution with 
isopropanol in volumetric flask (10 ml). 

18.2.3 Inject 2 or 3 ^1 of standard solutions (obtained 
in 18.2.2) and then ofextract sample (obtained in 1 8.2. 1) 
into the GLC operated under the conditions given 
in 18.2.*4. Thus obtain the chromatographs for standard 
solutions (known concentrations) and for the extract 
sample (unknown). 

18.2.4 Operating Conditions 

18.2.4.1 The operating conditions of the GLC with 
Flame Ionization Detector shall be as follows: 



Column 



Glass column, 2 percent OV- 
1 7 on chromosorb AW DMCS, 



I metre (length) 
(internal diameter) 



3 mm 



Temperatures 


- Oven 


263\^ 




Injector 


290^C 




Detector - 


290^C 


Gas flow rates 


- N, 


76 ml/min 




- "2 


40 ml'min 




- Air 


300 ml/min 


Attenuation 


- x8 




Chart speed 


~ 5 mm/min 




Retention time 


- 250 seconds 




Analysis time 


" 18 minutes 





N01T - A lypicnl gas chnMnntogniphic run shewing retention linur 
and shape ot the peak is given in Fig I 

18.2.5 Measure the peak areas of the standard solutions 
of permethrin and draw a calibration graph by plotting 
peak areas against the known concentrations. 

18.2.6 Measure the peak areas of the extract sample 
and convert into a concentration by using calibration 
graph (obtained in 18.2.5). Then calculate quantity of 
pcrtnethrin present in the total extract sample (10 ml) 
(obtained in 18.2.1 ). 

18.2.7 The percentage of permethrin present on the 
wool weight is determined by using the following 
formula: 

Permethrin, present = ^^^ ^ Q^^ 
(on wool weight) WWF 

where 

QPE = calculated quantity of permethrin present 

in the extract sample, and 
H^WF = weight of wool fabric taken for extraction. 

18.2.8 Repeat the test with the remaining test samples 
and calculate the percentage of permethrin on the wool 
sample and then determine the average of all the values. 



Q. 

I 



o 

z 




A 

TME (MINUTES) 

Fig. 1 GC Chromatograpu of Mothproofer 
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19 ESTIMATION OF 2-PHENYLPHENOL (OPP) 

19.0 Principle 

2-phenylphenol is extracted from the textile by steam 
distillation. An aliquot of the extract is treated with 
diazotized sulphanilic acid which forms a soluble 
coloured complex with 2-phenylphenoI. The optical 
density of the complex is measured on a suitable 
spectrophotometer at 460 nm. 

19.1 Reagents 

1 9. 1 . 1 Orthophosphoric Acid - 90 percent (m/m), 

19.1.2 Sodium Hydroxide - 80 g/1 solution. 

19.1.3 Sodium Hydroxide - 10 g/1 solution. 

19.1.4 Sodium Nitrite ~ (0.05 M solution), prepared by 
dissolving 0.85 g sodium nitrite in water and making 
up to 250 ml with water. The solution should be prepared 
fresh before use, 

19.1.5 Sulphanilic Acid - 0.5 M solution (approx), 
prepared by dissolving 1 .9 1 g of sulphanilic acid in 250 
ml of water. 

19.1.6 Sulphuric Acid - (4.5 M), carefully dilute 
sulphuric acid concentrated 98 percent {mim) to four 
times. 

19.1.7 Diazotized Sulphanilic Acid Solution - This 
solution should be prepared immediately before use by 
adding 1 volume of sulphuric acid 4.5 M to 5 volumes 
of sulphanilic acid solution, cooling to lO^'C and slowly 
adding to the solution 5 volumes of the sodium nitrite 
solution. 

1 9. 1 .8 2'Phenylphenol Standard Solution (I g/l) - 
prepared by dissolving 0.100 g of the reagent in 
100 ml of the sodium hydroxide (10 g/1) solution 
and made up to 100 ml in a standard flask with 
sodium hydroxide. 2 -phenylphenol standard 
reference solution, prepared by diluting 10.0 ml of 
the standard solution (1 g/I) with sodium hydroxide 
(10 g/l) solution to 100 ml. I ml « 100 ^g 
2-phenylphenol. 

19.2 Procedure 

19.2.1 Weigh 5.0 g of the material, cut into small 
pieces of not more than 5 mm square and place in a 



500-ml round bottomed flask, with a suitable glass 
ground socket. Add 200 ml of water and 3 ml 
orthophosphoric acid reagent. Connect the flask for 
steam distillation and steam distill the contents of 
the flask, ensuring that a constant volume is 
maintained by applying gentle heat as necessary. 
Collect 500 ml of the distillate, taking precautions to 
prevent the distillate becoming warm at any stage of 
the distillation. 

19.2.2 Make up the volume of distillate to a known 
volume by addition of water. If the volume of distillate 
is 500 ml, take a suitable aliquot of not greater than 
25 ml, dilute with water to 30 ml, add 10 ml of the 
diazotized sulphanilic acid solution followed by 5 ml of 
sodium hydroxide (80 g/1) solution and make up to 
50 ml with water. Allow to stand for I hour, then 
determine the optical density of the solution on a suitable 
spectrophotometer at 460 nm using water as a blank. 
Estimate the 2-phenylphenol content by reference to 
a calibration graph made from known standards of 
2-phenylphenol (see 19.2.3.2). 

19.2.3 Transfer by burette 1.0, 2,0, 3.0, 4.0, 5.0, 6.0 
and 7.0 ml of 2-phenylphenol standard reference solution 
to a series of 50-ml standard flasks. To each of the 
seven flasks and to an empty flask add water to bring 
the total volume to 30 ml. Then add 10 ml of the 
diazotized sulphanilic acid reagent followed by 5 ml of 
the sodium hydroxide (80 g/1) solution and make up to 
50 ml with water. 

19.2.3.1 Allow to stand for 1 hour and determine the 
optical density of the solutions at 460 nm using the 
sample containing no 2-phenylphenol in the reference 
cell. 

1 9.2.3.2 Draw a graph by plotting optical density against 
concentration of 2-phenylphenol. 

NOTE — The range of the method is 0.01 percent to 1 .4 percent 
2'phcnylphenol. 

20 ESTIMATION OF TRIBUTYLTIN OXIDE 
(TBTO) 

20.0 Principle 

The material is subjected to wet oxidation, the tin in 
acid solution is solvent extracted. The tin is extracted 
from the organic solvent and the colour developed 
with catechol violet is measured by a suitable 
spectrophotometer at a wavelength of 552 nm. 
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20.1 Reagents 

20.1.1 Toluene - low in benzene. 

20.1.2 Ammonia Solution - 5 M reagent. 

20.1.3 Ascorbic Acid - 5 percent (50 g/1 aqueous 
reagent solution) - The solution should be prepared 
freshly. 

20.1.4 Hydrochloric Acid - 5 M. 

20.1.5 Potassium Iodide -5 M (830 g/1) reagent solution 
prepared by dissolving 83 g potassium iodide in 70 ml 
water, then diluting to 100 ml with water. The solution 
should be prepared freshly. 

20.1.6 Sodium Hydroxide - 5 M. 

20.1.7 Sodium Acetate Trihydrate - 200 g /I reagent 
solution. Reagent to be free of fungal growth. 

20.1.8 Sodium Hydroxide -^.\ M. 

20.1.9 Sulphuric Acid Concentrated - 98 percent 
{m/mX 18 M. 

20.1.10 Sulphuric Acid- 4,5 M. 

20.1.11 Nitric Acid Concentrated, 70 percent (m/m) 
(16 M). 

20.1.12 Tin {IV) Stock Solution - 0.20 mg/ml Sn, 
prepared by dissolving 0.100 g pure granulated tin in 
20 ml concentrated sulphuric acid. Heat until fumes 
appear then, cool before cautiously diluting with 1 50 
ml of water. Cool again before adding 65 ml sulphuric 
acid concentrated, cool and transfer to a 500 ml 
volumetric flask and make up to volume with water. 

20.1.13 Tin{ IV) Standard Reference Solution ~\^.^ Mg/ 
ml Sn, prepared by diluting 5.0 ml of Tin (IV) stock 
solution to 100 ml with water. This solution should be 
prepared when required. 

20.1.14 Catechol Violet - 0.05 g/100 ml in water, lliis 
solution should be freshly prepared. 

20.2 Procedure 

20.2.1 Weigh accurately 1 .0 g of the material, transfer 
to a 200-ml Kjeldahl flask, add 10 ml of sulphuric acid 
concentrated followed by the addition of nitric acid 



(16 M) 1-2 ml at a lime. Apply gentle heat and digest 
with the further addition of nitric acid (16 M) until all 
organic matter is completely destroyed. Evaporate until 
fuming; cool, add 10 ml of water and boil to remove 
nitric fumes, evaporate again until fuming. Cool, add 
30 ml water. 

20.2.2 If the tin content is expected to comply with the 
light process (or less than 0.05 percent tin) transfer the 
solution, filtered if necessary, to a 1 00-ml graduated flask 
using sulphuric acid (4.5 M) and dilute to the mark with 
this acid. 

20.2.3 If the tin content is expected to comply with the 
nonnal process (or greater than 0.05 percent tin) transfer 
the solution, filtered if necessary to a 250-ml graduated 
flask using sulphuric (4.5 M) and dilute to the mark 
with this acid. 

20.2.4 Take a suitable aliquot of solution prepared as 
in 20.2.2 or 20.2.3 of not greater than 25 ml and not 
containing greater than 40 ^g of tin and transfer to a 
50-ml separating funnel. Add 2.5 ml potassium iodide 
(5 M) solution, mix and add 10 ml toluene. If, however, 
the volume of test solution taken exceeds 25 ml, add 1 .0 
ml potassium iodide for each 10.0 ml solution in excess 
of 25 ml. Insert the stopper, shake the funnel vigorously 
for 2 minutes, allow the layers to separate and discard 
the aqueous phase. Wash the toluene layer by swirling 
but without shaking with 5 ml of a solution prepared by 
mixing 25 ml sulphuric acid (4.5 M) and 2.5 ml 
potassium iodide solution. Discard the washing (After 
each of the operations using potassium iodide, wash 
below the separating funnel tap with water. It is 
advisable to rinse the funnel exit tubes free of potassium 
iodide since failure to do so may create unsightly stains 
following subsequent shaking). Add 5 mi of water to 
the toluene extract and then sodium hydroxide (5 M) 
solution dropwise with thorough shaking until the 
toluene layer is colourless. (This usually requires six to 
ten drops of the reagent), (add a further two drops of 
sodium hydroxide (5 M) reagent, insert the stopper and 
shake the fxinnel for 30 seconds. Allow the layers to 
separate and run the aqueous layer into a 50 ml beaker, 
ensuring that all liquid below the tap is transferred to 
the beaker. Add 3 ml sodium hydroxide (0. 1 M solution) 
to the toluene layer, stopper the funnel then invert and 
shake for 30 seconds. Allow the layers to separate and 
add the aqueous layer to the contents of the 50 ml beaker. 
Retain the toluene layer. 

20.2.5 Acidify the aqueous layer in the beaker with 
2.5 ml hydrochloric acid and decolorize the liberated 
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iodine by the dropwise addition of ascorbic acid 
solution. Add 2.0 ml catechol violet solution and mix. 
Wash the toluene layer retained in 20.2.4 by swirling 
(but without shaking) with 5 ml sodium acetate 
solution. Add these washings to the contents of the 
beaker, mix and adjust the pH of the solution to 3.8 ± 
0.1 with ammonia solution by means of a pH meter. 
Transfer the solution to a 25-ml standard flask, dilute 
to the mark with water, and allow to stand for 30 
minutes. Measure the optical density of the solution 
on a suitable spectrophotometer at a wavelength of 552 
nm using a 10 mm cell. 

20J Calculation 

20.3.1 Calculate the tin content by reference to a 
calibration graph prepared from known standards of tin. 

20.4 Calibration 

Transfer by microburettes 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 
and 4.0 ml of tin (IV) standard reference solution to a 
series of 50-ml beaker. To each of these beakers and 
also to an empty 50-ml beaker add water to bring the 
total volume to 7.0 ml. To each, add in the order 
indicated (which must be strictly adhered to) the 
following reagents: 1.0 ml sodium hydroxide (5 M) 
solution mix; 2 5 ml hydrochloric acid solution, mix; 
2.0 ml catechol violet solution, mix again; then add 
5 ml sodium acetate solution. Adjust the/?H of the 
solution to 3.8 i 0.1 with ammonia solution using a 
/)H meter. Transfer each solution to separate 25-ml 
standard flasks, dilute each to the mark with water and 
allow to stand for 30 minutes. Measure the optical 
density of each of the solutions in a 10-mm cell at 552 
nm with the solution containing no tin in the reference 
cell. Construct a graph relating the optical density 
against concentration of tin. 

NOTI - The graph should be rcclilinear and pass through the 
origin Since not all batches ot'catechol violet behave with equal 
sensitivity towards tin, recalibration is advised wl^cn a diUiercnt batcli 
ot catechol violet is used. 

21 ESTIMATION OF HALOGENATED 
DIPHENYL UREA DERIVATIVE (HDUD) 

General 

The method is applicable to the determination of HDUD 
on wool or on the woollen portion of blends of wool 
with nylon. It can also be used for blends of other animal 
fibres with nylon. 



21.1 Principle 

21.1.1 If no fibre other than wool (or other animal fibre) 
is present, the textile to be analyzed is dissolved in 
aqueous potassium hydroxide solution and the HDUD 
is hydrolyzed to form 3:4 dichloroaniline. 

21.1.2 If the textile consists of a mixture of wool (or 
other animal fibre) and nylon, the woolen (or other 
animal fibre) part of the material to be analyzed is 
dissolved in an aqueous 50 percent potassium hydroxide 
solution and separated from undissolved nylon fibres. 
The HDUD is hydrolyzed to form 3:4 dichloroaniline. 

21.1.3 The amine so obtained is isolated from the 
alkaline solution by steam distillation and is then 
diazotized and coupled with benzoyl-H-acid to form a 
red water-soluble dye. The amount of this dye is 
determined colorimetrically. 

21.1.4 This method is not specific to HDUD. Other 
compounds, such as certain water -soluble dyes, can also 
produce a red, water-soluble dye by this method, which 
can, therefore, interfere with the HDUD determination. 
However, this has not been found to be a serious 
drawback in practice and the colorimetric method of 
estimation has been found to be reliable. 

21.2 Apparatus 

21.2.1 Apparatus far (he Separation of Wool and Nylon 
Fibres- if required. 

21.2.1.1 Waterbath - capable of maintaining at 175 
mm >^ 30 mm boiling tube at 71 t T'C 

21.2.1.2 Sintered glass funnel - porosity grade 1. 

21.2.1.3 Buchner filter flask - 500 ml capacity. 

2 1 .2.2 Distillation Apparatus 

21.2.2.1 Round bottom flask - alkali resistant, of 
I 000 ml capacity. 

21.2.2.2 Distillation splash head - bulb diameter 
approximately 70 mm, fitted with a 19/9 ground glass 
joint on the base and a 24/10 ground glass joint at the 
end of the distillation tube. 

21.2.2.3 Bulb eondenser - fitted with a 24/10 ground 
glass socket. Length of the cooling jacket 25 to 30 cm. 

21.2.2.4 One-mark volumetric flasks - I 000 ml, 
250 ml and 100 ml. 
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21.2.2.5 Gas burner or electric heater 

21.2.3 Water Bath - capable of being controlled at 
10tol2^C. 

21.2.4 Spectrophotometer - suitable for the 
measurement of absorbance (optical density) at a 
wavelength of 503 nm. 

21.3 Reagents 

21.3.1 Potassium Hydroxide Solution ~ 500 g/l. 

21.3.2 Potassium Hydroxide Solution ~ 2.5 M. 

21.3.3 Hydrochloric Acid Solution - l.OM. 

21.3.4 Sodium Hydrogen Carbonate Solution - 1 .0 M. 

21.3.5 Sodium Nitrite Solution - 0. 1 M. 

21.3.6 Benzoyl'H'Acid - (that is, I-benzolyamino-8- 
hydroxynaphthalene-3, 6-disuIphonic acid), 0.01 M 
solution. The solution should be renewed and stored in 
an amber coloured bottle. 

21.3.7 3,4 - Dichloroaniline - 0.001 M standard 
solution. Weigh to the nearest 1 mg, 162 mg of 3,4 - 
dichloroaniline and dissolve in 10 ml of 1 M 
hydrochloric acid solution, heating, if necessary, on 
a boiling water bath until completely dissolved. 
Transfer the solution quantitatively to a 1 000 ml one- 
mark volumetric flask, dilute to the mark and mix 
well. 

21.3.8 High Vacuum Grease or Soft Paraffin - for joint 
lubrication. 

21.3.9 Silicone Antifoam 

21.4 Procedure 



Stir with a glass rod for exactly 5 inin, \s iiliin this period 
the wool dissolves. Filter immedialcl> through the filter 
funnel into the Buchner lllter llask and drain with 
suction. Rinse the boiling tube and the nvlon residue 
three times with water, using a total of about 100 ml. 
lo improve the rinsing clTect, squee/c the residue with 
the help of tongs and then drain the filter crucible with 
suction. 

21.4.1.3 l)i-> the n> Ion residue in the oven at 105i:2'X' 
for 3 h, recondition and detenu ine its mass to an accuracy 
of 0.00 1 g. 

21.4.1.4 Transfer the llltrate to the di.slillation flask 
and rinse the Buchner lllter flask with about 30 ml of 
water. 

21.4.1.5 Add a few drops of the silicone antifoam and a 
few chips of ungla/ed porcelain to the dissolved wool 
solution in the distillation flask. Grease the ground glass 
joints with the high vacuum grease of soft paraffln and 
assemble the distillation apparatus. Place a lOO-ml 
volumetric flask, containing 6 ml of the hydrochloric 
acid solution, together with a funnel under the condenser. 
Complete the estimation of HDIJL) as given in 21.4.2 
to 21.4.5. 

2 1 .4. 1 .6 Wool and other animal fibres 

If no flbre oiher than wool (or other animal flbre) is 
present, proceed as given in 21.4.1.7. 

21.4.1.7 PlaccO.5 ^ 001 g of the conditioned material 
to be analyzed in a distillation flask. Add 140 ml of the 
2.5 M potassium hydroxide solution together with a few 
chips of unjilazed porcelain and a few drops of the 
silicone antifoam. 

Complete the asembly of the apparatus as in 21.4.1.5 
and the estimation of liniJI) as given in 21.4.2 
to 21.4.5. 



21.4.1 Dissolution of Wool or Other Animal Fibres ^1.4.2 Hydrolysis and Distillation 



2 1 .4. 1 . 1 Wool and nylon m ixtures 

If the textile material to be analyzed is a mixture of 
wool (or other animal flbre) with nylon, proceed as given 
in 21.4.1.2 to 21.4.1.5. 

21.4.1.2 Put 0,5 ± 0.001 g of the conditioned material 
to be analyzed into a boiling tube. Place the tube on the 
water-bath controlled at 71 ± PC and add 20 ml of the 
500 g/l potassium hydroxide solution at about 20"C. 



Heat the contents of the distillation flask (obtained 
either in 21.4.1.5 or 21.4.1.7) to the boiling point 
and maintain at the boiling point for 15 min. Then 
distil about 90 ml within 20 to 50 minutes. During 
distillation, ensure that neither the alkaline solution 
nor any foam passes through the distillation splash 
head into the condenser. Cool the distillate in the 
volumetric flask to ZO^'C, dilute to the mark and mix 
well. 
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21.4.3 Diazotizatian 

Measure 50 ml of the contents of the lOO-ml volumetric 
flask into a 250-ml volumetric flask and cool to 10 to 
I2"C (The remaining 50 ml of the distilate may be 
used for a check.). Add 1 ml of the sodium nitrite 
solution (0. 1 M) and allow to stand for 1 min, protected 
from light, while cooling to 10 to I2T. 

21.4.4 Coupling 

Add 15 ml of the sodium hydrogen carbonate solution 
(1.0 M) and, while shaking, add 3 ml of the benzoyl- 
H-acid solution. After 10 min, dilute the solution with 
water to 250 ml or to a volume more appropriate to the 
intensity of the colour of the solution. 

21.4.5 Color imetric Determination ofHDUD 

Measure the absorbance (optical density) of the 
solution in the spectrophotometer at wavelength of 
503 nm against water in the reference cell and 
subtract the absorbance of the reagent blank. 
Determine the content of the HDUD in the tested 
sample from a calibration graph. 

21.5 Preparation of the Calibration Graph 

2 1 .5. 1 Preparation of the Standard Solution 

To a series of six 1 000 ml round bottom flasks, transfer 
measured quantities of the standard 3,4 dichloroaniline 
solution shown in the following table: 



Standard 


Corresponding 


J, 4- Dichloroaniline 


Percentage ofHDUD'^ 


Solution 




ml 


Percent 


0'' 





4 


0.22 


8 


0.45 


12 


0.67 


16 


0.90 


20 


1.12 



solution and 1.5 ml of sodium nitrite solution, shake 
well and cool once again to 1 0- 1 2°C. Allow the solution 
to stand protected from light for 15 min and then add 
1 5 ml of the sodium hydrogen carbonate solution and 3 
ml of the benzoyl-H-acid solution. Shake, allow to stand 
for 1 min, transfer quantitatively to a 1 00 ml one*mark 
volumetric flask, dilute to the mark and mix well. 

21.5.3 Color imetric Measurement 

After colour development, measure the absorbance of 
the standard solutions in the spectrophotometer at a 
wavelength of 503 nm against water in the reference 
cell. 

21.5.4 Plotting the Calibration Graph 

Deduct the absorbance of the reagent blank ft-om those 
of the standard solution. Plot a graph having the 
percentage of HDUD as abscissae against the 
corresponding values of absorbance as ordinates. 

21.6 Expression of Results 

2 1 .6. 1 Wool and Other Animal Fibres 
HDUD percent = HDUD^ percent 

where 

HDUDC^ percent is the HDUD content as obtained from 
the calibration graph, and 

HDUD percent is the HDUD content of a conditioned 
sample of the material. 

21.6.2 Wool/nylon mixtures 

HDUD % X 0.5 
HDUD percent = 



0,5 -gn 



where 



HDUD^ percent is the HDUD content as obtained 

from the calibration graph, 

HDUD percent is the HDUD content of the wool 

portion of a wool/nylon mixture sample, and 

gn is the conditioned mass of the nylon part of a wool/ 

nylon mixture as obtained in 21.4.1.3. 



21.5.2 Colour Development 

Treat the contents of each flask as follows. 

2 1 .5.2. 1 Dilute with approximately 30 ml of water and 
cool it to 10-12X, Add 4 ml of the hydrochloric acid 



" Calciiialed on 5<hloro>2-<2-sulpho-4HJUorophenaxy>-.V.4'-dichlor. N* N-diphcnyl 
urea sodium wt\\, I H,0 (molecular weight 562.2). 
''Rcaiien! blank. 



22 ESTIMATION OF PHENOL CONTENT OF 
TEXTILES TREATED WITH TAR OIL 

22.0 Principle 

The phenols in a dried acetone extract of the material 
are determined by titration of the extract with a standard 
solution of potassium hydroxide in propane-2-ol. The 
test is based on the exothermic conversion of acetone to 
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diacetone alcohol which is catalyzed by the free 
potassium hydroxide present at the end point. 

22.1 Apparatus 

22.1.1 Automatic Zero Burette 

100 ml capacity, 0.05-ml divisions, additional fme jet 
such as hypodermic needle to deliver 0.3-0.5 ml of titrant 
per minute with a full burette and tap fully open. The 
needle is connected to the burette by a short piece of 
flexible tubing to make a butt joint. 

22. 1 .2 PTEF Sleeve — to prevent titrant attack on joint 
of burette. 

22.1.3 Titration Vessel- lOO-ml tall, form beaker. 

22.1.4 Thermometer - 15 to 45 T. 



22.1.5 Magnetic Stirrer - 
coated follower. 



- with polyethylene or PTFE 



22.1.6 Soxhlet Extraction Apparatus, 60 ml capacity 
with 150 ml flask Bl 9 neck. 

22.1.7 Liebig Condenser, m^^ookcx. 

22. 1 .8 Claisen Head, B 1 9 joints. 

22.1.9 Anti'bumping Glass Beads 
112 Reagents 

22.2.1 Acetone (dry and free from acidity as possible). 

22.2.2 Benzoic Acid 

22.2.3 Toluene 

11.1.4 Potassium Hydroxide in Propan-l-ol ~ ( I M ) 
standard volumetric solution-prepared by dissolving 56 
g of potassium hydroxide in dry propan-2-ol and diluting 
to 1 000 ml with propan-2-ol. Standardize the solution 
in the following manner. 

22.2.4.1 Weigh accurately about 0.4 g of benzoic acid 
reagent and dissolve in 30 ml of acetone in the titration 
vessel. Titrate the solution with the potassium hydroxide 
solution by the method described under 22.3 until a steep 
temperature rise is obtained. Read the volume of 
potassium hydroxide used. 

I ml of 1 M potassium hydroxide solution - 0.122 g 
benzoic acid. 



Let G be the mass of benzoic acid taken and x the 
quantity in ml of potassium hydroxide solution, then 

Concentration (M) 



0122xA' 



22.3 Procedure 



Weigh accurately about 3 g of the material (more if 
the tar oil treatment is light) and place directly in the 
Soxhlet apparatus. Add 90 ml acetone to the flask 
and three glass beads (to prevent bumping) and extract 
for 2 hours or until the acetone becomes clear. After 
extraction is complete, allow the apparatus to cool 
then remove the flask and connect it to the condenser 
by means of the Claisen head. Distill off 50 ml 
acetone, add 30 ml toluene to the residual acetone 
extract in the flask and re-distil, reducing the volume 
of the extract to about 15 ml. Transfer the residual 
extract to the 100-ml beaker, and wash out the flask 
with small amounts of toluene. Transfer the washings 
to the extract in the beaker and add 50 ml of acetone. 
Place the follower and thermometer in the beaker and 
switch on stirrer. Fill the burette with the standardized 
potassium hydroxide solution, place the discharge end 
of the hypodermic needle (which is fitted to the 
automatic burette) below the surface of the contents 
of the beaker and start the addition of titrant by 
opening the burette tap fully, stirring continuously. 
Observe temperature and immediately a rise is 
evident, switch off the burette and read the volume of 
potassium hydroxide used (A). A blank titration 
experiment should be made using similar quantities 
of reagents as in the actual analysis to determine the 
correction for acidity in the reagents (B). 

22.4 Calculation 

(/^-/?)xyV/x 140x100 
1 000 W 

where 

P = percentage of phenol present, 

A -= ml of potassium hydroxide used, 

B =" rr\\ of potassium hydroxide in blank titration 
experiment, 

M ^ molarity of potassium hydroxide, and 

^^ mass of sample taken. 

NOTE — 140 Is taken as (he average molecular weight of the phenols 
pfcscni 
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23 ESTIMATION OF DICHLOROPHEN 
5,5 -DICHLOR 2,2' ~ DIHYDROXY 
DIPHENYLMETHANE 

23.0 The method is applicable to the determination of 
dichlorophen in textile materials provided that other 
phenolic materials are absent. 

23.1 Reagents 

23.1.1 4-Aminophenazone — 10 g/l reagent solution, 
prepared by dissolving 1 g of reagent in 100 ml of buffer 
solution, pH 9.68. 

23.1.2 Buffer Solution--- pH 9.68 prepared by 
dissolving 13.75 g of disodium tetraborate and 1.125 g 
sodium hydroxide in water and diluting with water to 
I 000 ml. 

23.1.3 Potassium Periodate — 2.5 g/l reagent solution 
prepared by dissolving 1 .25 g potassium periodate in 
500 ml of the buffer solution, pH 9.68. 

23.1.4 Dichlorophen — standard reference solution 
(20 Mg/ml) — prepared by dissolving 0.200 g of 
dichlorophen, purified melting point 175°C in 10 ml 
acetone and diluting to 100 ml with the buffer solution. 

10 ml of this solution diluted to 1 000 ml with buffer 
solution is 20 ^ig/ml. 



23.2 Procedure — Extract 1 g of the proofed material 
(or sufficient to contain 10 mg dichlorophen) by 
boiling with four successive 25-ml lots of the buffer 
solution: each extraction should be allowed to 
continue for 7 minutes before decanting from the 
material. Combine the extracts, cool, add 100 ml 
buffer solution and make up to 200 ml with water. 
Filter a portion and take 4.0 ml and place into a 50- 
ml volumetric flask. Dilute to about 35 ml with buffer 
solution and add by pippette 1,5 ml of the 4- 
aminophenazone reagent. Mix thoroughly then add 
10 ml of the periodate solution, dilute the solution 
with buffer solution to 50 ml and mix well. Control 
the temperature of the reaction within the range of 
17-20°C, protect the solution from light and 
determine the optical density of the solution at 510 
nm on a suitable spectrophotometer after not less than 
5 minutes using a reagent blank as zero. 

23.3 Calibration - Prepare standard solutions by 
taking 5,10 and 15 ml aliquots of the dichlorophen 
standard reference solution, 20 ng/ml, dilute to about 
50 ml with buffer solution and proceed as described 
in 23.2. Measure the optical density and plot the 
data on a graph, optical density against fig of 
dichlorophen. 

23.4 Calculate the dichlorophen content from a 
previously prepared calibration graph {see 23.3). 
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DETERMINATION OF BARIUM ACTIVITY 
NUMBER OF COTTON TEXTILE MATERIALS 

(Source : IS 1689 : 1973) 

Apart from lustre the absorption capacity of cotton is greatly increased by mercerization. Mercerized cotton absorbs 
soluble alkaline hydroxides to a greater extent than unmerccrized cotton. Barium hydroxide is more readily absorbed 
by cotton cellulose than other alkalis and its absorption is convenient to measure. This barium hydroxide absorption 
test is thus indicative of the cotton material having undergone the process of mercerization. If unmercerized cotton 
is indicated by Barium Activity. Number 100, the Barium Activity Number above 115 indicates that the sample 
under test has undergone the process of mercerization. This test can not be used satisfactorily on materials treated 
with durable finishes, or dyed with sulphuric dyes or if fibres other than cotton are present. 



1 SCOPE 

This standard prescribes a method for determination of 
barium activity number of cotton materials. 

2 TERMINOLOGY 

For the purpose of this standard, the following definition 
shall apply. 

Barium Activity Number - The ratio of the quantity 
of barium hydroxide absorbed by mercerized cotton to 
that absorbed by unmercerized cotton under identical 
conditions, multiplied by 100. 

3 PRINCIPLE 

A samjile is taken and completely freed from all sizing 
and finishing materials. It is treated with barium 
hydroxide to determine its absorption. The absorption 
of an unmercerized cotton sample is also determined 
under identical conditions. The ratio of absorption of 
test sample and unmercerized cotton sample is expressed 
as the barium activity number taking the unmercerized 
cotton as 100. 

4 SAMPLING 

4.1 Samples shall be selected so as to be representative 
of the lot. 

4.2 Sample drawn as laid down in the materia) 
specification or in compliance with an agreement 
between the buyer and the seller shall be held to be 
representative of the lot. 

4.3 In case of cotton fabrics, the sample shall be drawn 
in accordance with the procedure given in IS 5463 : 1 969 
'Methods for sampling of cotton fabrics for chemical 
tests' given in Section A- 1/3. 



5 TEST SPECIMENS AND CONTROL SPECIMEN 

5.1 Test Specimens 

5.1.1 If the sample under test is yam, draw from it at 
least three specimens each weighing about 3 g. 

5.1.2 If the sample under test is fabric, draw from it 
three specimens each weighing about 3 g and preferably 
square in shape. 

5.2 Control Specimen 

Draw from the basic (unmercerized, scoured) cotton 
material a specimen weighing about 3 g. 

N( )TH - If the basic (unmcrccri/cd) material is not available, an 
unmcrceri/ed (scoured) cottDii material similar in construction to 
that under test shall be used for the control 

6 APPARATUS 

6.1 Soxhiet Extractor 

6.2 Drying-Oven 

Capable of being maintained at a temperature of 
lO.Sf J'^C. 

6.3 Conical Flask ~ with stopper. 

6.4 Pipette 

7 REAGENTS 

7.1 Unless specified otherwise pure chemicals shall be 
applied in the test. Distilled water shall be used where 
the use of water as a reagent is intended. 

NO'IT: - ' Pure chemiwals' shall mean chemicals that do not aintain 
impurities which alfect the results of the analysis 
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7.2 Chloroform 

7.3 Diastase or Other Suitable Desizing Enzyme 

7.4 Sodium Chloride 

7.5 Soap-Soda Solution 

Containing 20 g of soap and 10 g of anhydrous sodium 
carbonate per litre. The soap shall contain not more than 
5 percent moisture and shall comply with the following 
composition, dry mass basis: 

JTce alkali (as Na, CO^), Max 0.3 percent 

lYee alkali (as NaOH), Max O.I percent 

Combined fatty acids (as sodium 
salt), Min 85 percent 

Titre of mixed fatty acids prepared 
from the soap, Max WQ 

Iodine value of fatty acids, Mca 50 

7.6 Barium Hydroxide Solution 
Approximately 0.25 N. 

7.7 Hydrochloric Acid 
0.05 N and 0.1 N. 

7.8 Phenolphthalein Indicator 

Prepared by dissolving 0.5 g of phenolphthalein in 
50 ml of ethyl alcohol and diluting to 1 00 ml with water. 

8 PROCEDURE 

8.1 Take one test specimen. 

8.1.1 If the material under test is not heavily finished, 
desize the specimen as given in 8.1.1.1, 8.1.1.2 or 8.1.1.3 
depending on the type of ingredients used in the size or 
finish. 

8.1.1.1 In case it is known that the material is sized or 
finished with a mixing containing starch but not 
tamarind kernel powder, dip the specimen in a solution 
(weighing 20 times the mass of the specimen) containing 
5 g of diastase and 10 g of sodium chloride per litre at 
70X and at a p\\ of 6.5 to 7.7 {see Note). Allow the 
specimen to remain in the solution for one and a half 
hours. During this period, take it out from the desizing 



bath and wring it by hand at least three times. At the 
end of the period remove the specimen, wash it 
thoroughly four times in hot and cold water successively, 
using 50 ml of water for each wash. 

NOTH — rhe temperature andpH given for the desizing solution 
are the optimum tor bacterial diastase. If any other type of desizing 
enzyme is used, Uien Uie temperature and pH shall be modified to 
that recommended by the supplier. As many enzymatic dc^zing 
agents slowly deteriorate in storage, care shall be taken to see that 
the sample of desizing agent, at the time of test, has still satisfactory 
desizing efficiency. 

If any doubt exi.sts as to whether the size or finish has been completely 
removed, the treatment with the enzymatic desizing solution shall be 
repeated, the specimen being again weighed after drying to constant 
mass at 105 to 1 lO^C and the percentage loss in mass again 
calculated. If the value for the percentage loss in mass has increased 
by not more than 0.25, then it may be considered that complete 
desizing has been ett'ected, and the second value be accepted as Uie 
final value. If the value for the percentage loss in mass has increased 
by more than 0.25, then the desizing treatment should be repeated 
until the figure for percentage loss in mass does not differ from the 
previous figure by more than 25. 

8.1.1.2 In case it is known that the material is sized or 
finished with a mixing containing tainarind kernel 
powder but not starch, boil the specimen in the soap- 
soda solution (weighing 20 times the mass of the 
specimen) for 45 minutes. Wash it thoroughly first in 
hot water and then in cold water. 

8.1.1.3 In case it is known that the material is sized or 
finished with a mixing containing both starch and 
tamarind kernel powder or in case the ingredients used 
in the size or finish are not known, desize the specimen 
in the manner prescribed in 8.1.1.1 for the specimen 
known to contain starch and treat it further in the manner 
prescribed in 8,1.1.2 for the specimen known to contain 
tamarind kernel powder. 

8.1.2 If the material under test is heavily finished with 
mineral oils and waxes or with salts, extract the specimen 
with chloroform in a Soxhiet extracting apparatus for 
one hour, and then desize the specimen as given in 8.1.1. 

8.1.3 Add bromocresol purple to the water extract of 
the sample and ^dd dilute hydrochloric acid (0.05 N to 
0. 1 N) drop by drop till it turns yellow. Keep the solution 
for about 30 minutes. Remove the extract. Wash the 
sample with distilled water till it is free from acid. 

8.2 Dry the specimen and expose it to room atmosphere 
for about 4 hours. Cut the specimen into small pieces. 
Take exactly 2 g (on oven-dry basis) of the specimen. 
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isfOTE -— For calculating Uic mass olmcrccri/cd and unincrccri/cd 

cotton to be taken for the test, the values of actual regain used are iis 

given below: 

Mercerized cotton ^ percent 

I Jnmcrcerizcd cotton 6 percent 

8.3 Transfer the specimen to a 50-ml conical flask and 
add 30 ml of barium hydrodixe solution to it. Stopper 
the flask and allow it to stand for at least 2 hours, with 
frequent shaking. At the end of this period, pipette out 
10 ml of the clear solution from the ilask and titrate it 
with hydrochloric acid using phenolphlhalcin as 
indicator. 

8.4 Make a blank determination following the same 
procedure (see 8.3) but without the test specimen. 

8.5 Treat the control specimen in a similar manner 
(see 8.! to 8.3) along with the test specimen. 

8.6 Similarly test other test specimens. 

9CALCULATrON 

9.1 Calculate the barium activity number by the 
following formula: 



Barium activity number 



xKK) 

a - (• 



where 



a quantity in ml, of hydrochloric acid required 
for the blank (.vtv 8.4); 

h - quantity in ml, of hydrochloric acid required 
for the test specimen (.vtv 8.3); and 

c -- quantity, in ml, of hydrochloric acid required 
for the control specimen (see 8.5). 

9.2 Calculate the barium activity number ot other test 
specimens and determine the average of all values 
obtained. 

10 REPORT 

The report shall include the following information: 

a) fype of material tested, 

b) Number of test specimens, and 

c) Barium activity number. 
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DETERMINATION OF COPPER NUMBER OF 
COTTON TEXTILE MATERIALS 

(Source : IS 200 : 1989) 

Textile materials are liable to deterioration by action of acids, oxidizing agents, heat, light and micro-organism 
during processing, wear and storage which lowers the quality of material. The estimation of copper number is 
recognized as a useful test. But for the judging the degree of deterioration of textile materials, the value becomes 
significant only when considered in conjunction with other tests, particularly that of cuprammonium fludity. 



1 SCOPE 

ft prescribes two methods for the determination of copper 
number of cotton textile materials. The standard method 
is normally used for routine testing while the micro 
method is used for testing cotton textile materials when 
better accuracy is required. 

2 PRINCIPLE 

In both the methods, a known amount of cotton material 
is heated for 3 hours at 100°C with an alkaline solution 
of copper prepared from copper sulphate and a mixture 
of sodium carbonate and sodium bicarbonate. The 
cuprous oxide formed is dissolved in a solution of ferric 
alum and sulphuric acid, reducing an equivalent amount 
of iron to the ferrous state. The reduced iron is then 
determined by titration with standard solution of 
potassium permanganate or, preferably, with feric 
ammonium sulphate using phenylanthranilic acid as 
indicator. 

3 TERMINOLOGY 

Copper Number 

The mass of copper in grams reduced by 100 grams of 
bone-dry cellulose from cupric to cuprous state in 
alkaline solution. 

4 SAMPLING 

Sample from the lot shall be drawn so as to be 
representative of the lot. Sample drawn in accordance 
with the procedure specified in the relevant material 
specification or as agreed to between the buyer and the 
seller shall be taken to be the representative of the lot. 

5 PREPARATION OF TEST SPECIMENS 

5.1 Remove the extraneous reducing matter, specially 
starches, and other finishes by the methods prescribed 



in IS 9068 : 1979 'Recommedndcd methods for the 
removal of non-fibrous matter prior to quantitative 
analysis of fibre mixtures'. Dye in the coloured fibre is 
considered to be an integral part of the fibre and is not 
to be removed. 

5.2 Take some portion of the test sample and determine 
its moisture content by following the procedure given 
in IS 199:1989 ^Methods for estimation of moisture, 
total size or finish, ash and fatty matter in grey and 
finished cotton textile materials (third revisiony given 
in Section D/25. Cut the other portion into small pieces 
of approximately 1.5 mm length and mix them 
thoroughly. Take at least 2 test specimens having oven- 
dry mass of 2.5 g weighed accurate to the nearest mg. 

6 STANDARD METHOD 

6.1 Apparatus 

6.1.1 Constant Level Water-Bath, with perforated false 
bottom (see A in Fig.l). 

-w30 -- 




Ail dimensions in millimetres. 
Fig. 1 Arrangement OF Apparatus 
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6.1.2 Conical Flasks, 100 ml {see D in Fig. 1), 

6.U Combined Glass Stopper and Stirrer, {see C in 
Fig.l). 

6.1.4 Load Sinkers, to fit B {see D in Fig. I). 

6.1.5 Filter Flasks, two of 500 and 250 ml capacity, 
respectively, the necks of which should have the same 
internal diameter. 

6.1.6 Glass Funnel, with sealed-in sintered glass plate 
or ordinary glass ftinnel and perforated porcelain plate 
{see F in Fig. 2). The stem of the funnel is provided 
with a rubber stopper to fit the flasks. 




All dimensions in millimetres. 
Fig. 2 Funnel and Filter Plme 



6.1.7 G7as.s' Squeezing Rod {see G in Fig. 3). 



120 

G 






All dimensions in millimetres. 
Fig. 3 Squee/incj Rod 

6.1.8 Buchner Funnel 

6.1.9 Beakers, 600 and 250 ml capacity. 
6.2 Reagents 

6.2. 1 Quality of Reagents 

Unless specified otherwise, pure chemicals shall be 
employed in tests and distilled water {see IS 1070) 



shall be used where the use of water as a reagent is 
intended. 

N( )TK — 'Pure chemicals' shall menn chemicals iha! do iwt contam 
impurities >^hich afTccl the test results. 

6.2.2 Solution A 

Add 130 g of anhydrous sodium carbonate slowly to 
about 750 ml of distilled water at about 70T and stir 
until dissolved. Dissolve 50 g of sodium bicarbonate in 
this solution and then filter through a Buchner funnel 
and make the solution up to one litre. 

6.2.3 Solution B 

Dissolve 100 g of crystalline copper sulphate 
(CuS0^.5H,0) in distilled water and make the solution 
up to one litre. 

6.2.4 Solution C 

Dissolve 100 g of freshly ground ferric alum in about 
500 ml of distilled water. Add 140 ml of concentrated 
sulphuric acid slowly with constant stirring and cooling, 
and dilute the whole to one litre with distilled water. 

6.2.5 Solution D 

Dilute sulphuric acid, 2 N (approx). 

6.2.6 Potassium Permanganate Solution ( 0.04 N) 

The solution is prepared as follows: 

Dissolve about 1 .27 g of potassium permanganate in 
distilled waier. Dilute the solution to about 900 ml, boil 
for 15 min, cool and then filter by suction through a 
pad of pure asbestos fibre. After dilution to about one 
litre, standardize the solution against pure sodium 
oxalate and store in the dark in a well-stoppered bottle. 
It should be re- standardized at frequent intervals. 

6.2.7 Ceric Ammonium Sulphate Solution (0.04 N) 

It may be used as an alternative to potassium 
permanganate and is prepared as follows : 

Take the required mass of ceric ammonium .sulphate 
{see Note) in a 600 ml beaker, mix it with 50 ml of 
concentrated sulphuric acid and heat it gently, with 
stirring, until the acid just begins to fume. The product 
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at this stage should be a lemon-yellow paste free from 
lumps, cool and dilute it by the cautious addition of about 
500 ml of water. The salt disolves readily, and when the 
solution is cold, dilute it to one litre with water. This 
solution is stable but care should be taken not to store it 
in bottles whose surfaces have been etched in any way. 
The normality should be checked if the period of storage 
exceeds 2 months. 

N( )TI' — The mass of the solid reagent required depends on its purity 
and shall he determined hy a preliminary trial. 

6.2.8 Phenylanthranilic Acid Indicator 

Dissolve anhydrous sodium carbonate (0. 1 3g) in a small 
quantity of hot water, add phenylanthranilic acid 
(0.266 g) to the solution, and then dilute to 250 ml. 

6.2.9 hcrrous Oriho-Phenanthroline 

Dissolve 1.49 g of ortho-phenanthroline monohydrate 
in 100 ml of water containing 0.7 g of hydrated ferrous 
sulphate. 

6.3 Procedure 

6.3.1 Place 2.5 g of the material, previously cut into 
small pieces, into flask B. 

6.3.2 Run 5 ml of solution B from a pipette into 95 ml 
of solution A contained in a 250 ml lipped beaker and 
raise the mixture to the boil. Then pour immediately 
into flask B and mix thoroughly with the sample by 
means of a pear-bulb stirrer which afterwards serves as 
a loose stopper. 

6.3.3 Weigh the flask by means of the load sinker and 
immerse to the neck in the bath; close it as completely 
as possible by means of a metal ring {see Fig. I) and 
finally pack round the neck with a short length of cotton 
sliver. Allow the flask to remain in boiling water for 
3 h and stir the contents occasionally during the first 
15 min to release air bubbles. Transfer the liquor and 
fibre to the funnel F and filter by suction through two 
layers of filter paper (42.5 mm diameter) cut radially 
round the edges of facilitate fitting into the funnel. 
Wash the fiask well, first with a dilute solution of 
sodium carbonate and then with hot water, and pour 
the washing over the sample. Press the sample 
thoroughly with a glass squeezhig rod (see Fig. 3) and 
wash with further quantities of hot water. Reject the 
fihrate and washings which have collected in the larger 
filter flask. 



6.3.4 Fit the funnel to the smaller filter flask and dissolve 
the cuprous oxide by treatment with successive portions 
of solution C; use the first portion to remove any 
adhering cuprous oxide from flask B before pouring into 
the funnel. Two portions of the solution, 15 ml and 
10 ml respectively, usually suffice but an additional 
10 ml may occasionally be necessary. Wash the material 
finally with successive 15 ml portion of solution D. Prior 
to each addition of solution C or D release the suction 
to ensure that the liquid saturates the fibrous material 
thoroughly before being drawn into the flask; the 
connection to the filter pump should be provided with a 
three-way tap for this purpose. 

6.3.5 Titrate the solution either with 0.04 N potassium 
permanganate or preferably with 0.04 N eerie 
ammonium sulphate. If the latter oxidant is used, add 
four drops of phenylanthranilic acid indicator to the 
solution before titration. The colour of the solution then 
changes from pale green to brownish purple when 
oxidation of the ferrous iron is complete, 

6.3.6 Ferrous-o-phenthroline indicator may be used, In 
which case the colour changes is from red to pale green. 
This indicator may also be used if the titration is carried 
out with potassium permanganate. Similar colour 
changes occur and the end point is much sharper than 
if no indicator is used. 

One millimetre of 0.04 N solution corresponds to 
0.002 543 g of copper. 

6.4 Expression of Results 

6.4.1 Calculate the copper number A^^^ by the formula: 

/V rx/x().002 543x100 



2-5x m 



where 



t = the volume of 0.04 N solution (6.2.6 or 6.2.7) 

required, 
/ = the normality of the solution, and 
m = the correction for moisture content. 

NOTF — For most purposes, it is sufficient to assume an average 
moisture a)ntent, for example, 6 percent for cotton materials, 
m = 0.94. 

7 MICRO METHOD 

7.1 Principle 

The sample of known mass is heated for 3 h at lOOT 
with an alkaline solution of copper prepared from copper 
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sulphate and a mixture of sodium carbonate and 
bicarbonate. The cuprous oxide formed is dissolved in 
a solution of iron alum and sulphuric acid reducing an 
equivalent amount of iron to the ferrous state. The 
reduced iron is then determined by titration with a 
standard solution of eerie ammonium sulphate using 
phenylanthranilic acid as indicator. 

7.2 Apparatus 

7.2.1 Constant Level Water-Bath (see A in Fig. 4). 




All dimensions in millimclrcs 
Fig. 4 Level of Suspends Tube in Waier-Baih 



7.2.2 C7/av.v Tubes, 85 mm x 16 mm (internal) (sec H in 
Fig. 4). 



-^30 k- 

\ r 01 

c 



B 



\j 



90 



.J 



All dimensions in millimetres 
Fig. 5 Stopper and Stirrer Combined 



7.2.3 Combined Glass Stopper and Stirrer (see C in 
Fig. 5). 

7.2.4 Filter Flasks, 250 and 100 ml, respectively. 



7.2.5 Glass Funnel 

It shall be with sealed in sintered glass plate or ordinary 
glass funnel and perforated porcelain plate (see E in 
Fig. 6). The stem of the funnel is provided with two 
rubber stoppers to enable it to be fitted to either filter 
flask. 



L50^ 




All dimensions in millimetres. 
Fig. 6 Adapfabee Fili er Funnee 

7.2.6 Micro-Burette (10 ml), graduated in fiftieths of a 
millilitre. 

7.3 Reagents, same as in standard method. 

7.4 Procedure 

7.4.1 Place 0.25 g of the material, previously cut into 
small pieces into tube B (see Note). 

NOTE — When sufficient material is available, a mass o I about 2 
or 3 g is cut into small pieces juul mixed tlunoiighly before llie sample 
iilaken for analysis 

7.4.2 Run solution B (0.5 ml) from a pipette into 

9.5 ml of solution A contained in a 60 ml lipped beaker, 
raise the mixture to the boil, pour immediately into 
the tube and mix thoroughly with the .sample by means 
of a pear-bulb stirrer (' which afterwards serves as a 
loose stopper. 

7.4.3 Suspend the tube in the water bath to a depth 
such that the surface of the liquid in the tube is at or 
slightly below the level of the boiling water (see Fig. 4). 

Stir the contents of the tube occasionally during the 
first 15 min to release air bubbles, and continue heating 
for a total period of 3 h. Transfer the liquor and fibre 
to the funnel E and filter by suction through two layers 
of filter paper (42.5 mm diameter) cut radially round 
the edges to facilitate fitting into the funnel. Wash the 
tube well, first wi»h a dilute solution of sodium 
carbonate and then with hot water, and pour the 
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washing over the sample. Then wash the sample with 
further quantities of hot water. Reject the filtrate and 
washings. 

7.4.4 Fit the funnel to the smaller filter flask and dissolve 
the cuprous oxide by treatment with successive portions 
of solution C, use the first portion to remove any 
adhering cuprous oxide from the tube B before pouring 
into the funnel. Two portions of solution, 1.5 ml and 
1.0 ml respectively, usually suffice but an additional 
1 .0 ml may occasionally be necessary. Wash the material 
finally with two successive 1.5 ml portion of solution 
D. Prior to each addition of either solution C or D, release 
the suction to ensure that the liquid saturates the fibrous 
material thoroughly before being drawn into the flask; 
the connection to the filter pump should be provided 
with a three-way tap for this purposes. 

7.4.5 Titrate the solution with 0.01 N eerie ammonium 
sulphate after adding one drop of phenylanthranilic acid 
indicator; the colour of the solution changes from pale 
green to bright purple when oxidation of the ferrous 
iron is complete. Alternatively, ferrous-o-phcnanthro- 
line indicator may be used, the colour change then being 
red to pale green. One millilitre of 0.0 1 N eerie 
ammonium sulphate corresponds to 0. 006 357 g of 
copper. 



7.5 Expression of Results 

7.5. 1 Calculate the copper number (N^) by the formula: 
/x/x 0,0 006 357x100 



M 



Cu 



0. 25 X /w 



where 



/ = volume of 0.01 N eerie ammonium sulphate 
required, 

/ = normality ofthe eerie ammonium sulphate, and 

m = correction for moisture content. 

NOTE -— For most purposes. It is sufficient to assume an average 
moisture content, for example. 6 percent for cotton materials 
(m-0.94). 

8 REPORT 

The report shall include the following information: 

a) Nature and type of textile material tested, 

b) Copper number ofthe textile material tested, 

c) Method (see 6 or 7) used, and 

d) Number of tests performed. 
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DETERMINATION OFpH VALUE OF 
AQUEOUS EXTRACTS OF TEXTILE MATERIALS 

{Source : IS 1390 : 1983) 

The/?H of aqueous extract of the textiles affords a useful index to its processing history, in addition, it is becoming 
more common to demand that the textile, in its variou:* forms, shall conform to certain limits in respect of its 
acidity or alkalinity, often expressed in terms ofpH values of aqueous extracts. The values obtained for the;?H of 
the aqueous extract of samples of textiles, by the methods specified in this standard should not be used to give 
quantitative estimate of the acidity or alkalinity of the textile. Such an interpretation may be misleading, particularly 
forpH values less than 3 or greater than 1 1 . 



1 SCOPE 

1.1 It prescribes methods for determination ofpH value 
of aqueous extracts of textiles. The methods are 
applicable to textile in any form (fibres, yams or fabrics) 
provided that a small representative sample may be 
obtained which is in or may be reduced to, a form which 
permits a ready exchange of liquid between the interior 
of the material and the water used in preparing the 
extract. 

1.2 Two methods of preparation of aqueous extracts 
have been prescribed in this standard. For Kier-boiled 
or scoured and bleached textile materials which have 
not been finished, pH values of aqueous extracts prepared 
by the cold method and by the hot method would be the 
same. Hence any one of the methods may be followed. 
Howevpr, for finished or proofed fabrics the two values 
may differ depending upon the nature of finish or 
proofing of the fabrics; in such cases pH values of cold 
extract as well as hot extract should be separately 
determined. 

2 PRINCIPLE 

A specimen of the material under test is extracted with 
distilled or deionized water and the pY\ of the aqueous 
extract is determined electrometrically with the use of 
glass electrodes. 

3 SAMPLING 

3.1 Sample to determine the conformity of a lot to a 
specification shall be selected so as to be representative 
of the lot. 

3.2 Sample drawn in compliance with an agreement 
between the buyer and the seller to evaluate pH value of 
the aqueous extract of the textile material shall be held 
to be representative of the lot. 



4 PREPARATION OF TEST SPECIMENS 

Take a laboratory sample representative of the bulk of 
the material and sufficient to provide all the test 
specimens required. Cut the laboratory test sample 
into pieces approximately 5 mm size or of dimensions 
such that the test samples will rapidly wet out. 
Manipulate the material as little as possible. 

5 CONDITIONING OF TEST SAMPLE 

Prior to test, the lest sample shall be conditioned to 
moisture equilibrium in a standard atmosphere at 
65 ± 2 percent ralative humidity and 27 1 2"C temperature 
(see IS 6359:1971 'Method of conditioning of textiles' 
given in Section B-l/l). 

6 APPARATUS 

6.1 Glass Stoppered Flasks - made of chemically 
resistant glass for preparation of the aqueous extract. 

6.2 Mechanical Shaker - providing a to and fro 
movement at a rate of 60 per minute or a rotational 
frequency of 30 per minute. 

6.3 pH Meter - graduated in 0.1 unit of pU and with 
suitable electrode system. 

6.4 Beakers - made of chemically resistant glass of 
capacity 250 ml. 

6.5 Balance - accurate to 0.05 g. 

6.6 Erienmeyer Flask - made of chemically resistant 
glass and of 250 ml capacity fitted with a glass 
stopper. 

6.7 Reflux Condenser 
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7 REAGENTS 

7.1 Distilled or Deionized Water - having a pH 
between 6.5 and 7.0 and maximum conductivity of 
2 >^ IO^S/cm"at27dt:2°C. 

7.2 Buffer Solutions - of pH similar to that being 
determined, for standardization of pH meter before 
measurement. The solutions recommended are given 
in 7.2.1 and 7.2.2. 

7.2. 1 Primary Standard- potassium hydrogen phthalate 
(MOOC.C^H^ COOK), 0.05 moi/l, pU AM at 15T, 
4.001 at 20T, 4.005 at 25T and 4.01 1 at 30T. * 

7.2.2 Secondary Standard ~ disodium tetraborate 
decahydrate, (Na^Bp^.IOHp) 0.05 mol/l,/?H 9.28 at 
lOT, 9.21 at 20X\ 9.13 at 30T and 9.06 at 40T. 

8 PROCEDURE 

8.1 Preparation of the Aqueous Extract 

8.1.1 Cold Method 

Prepare the extract in triplicate at the temperature of 
laboratory (which shall be recorded) by taking a test 
specimen weighing 2 ± 0.05 g and 100 ml of the distilled 
or deionized water {see 7.1) into a stoppered glass flask 
(see 6.1). Agitate the flask for 20-30 min by hand to 
ensure that the specimen is properly wetted out, then 
shake it mechanically for 20-30 minutes (see 6.2). 

8.1.2 Hot Method 

Rinse the Erlenmeyer flask with distilled or deionized 
water. Take one test specimen weighing 2 ± 0.05 g and 
add to this 100 ml of distilled or deionized water. Boil 
the pontents for one hour under reflux condenser. 
Stopper the flask and cool the contents to room 
temperature, 

8.2 Measurement ofpH of Aqueous Extract 

Follow the procedure specified in either 8.2.1 or 8.2.2. 
if electrode systems other than those specified below 
are used, take similar precautions. Carry out each test 
at the same temperature which should be near the 
ambient temperature, avoiding any increase in 
temperature greater than 5°C. 



'* SicHKHS per ointimctre 



8.2.1 Procedure Using a Morton Cell Type Electrode 
System 

92 A A Standardize the meter at the temperature of the 
extract to be measured (see 7.2). 

8.2.1.2 Wash the cell several times with distilled water 
until the indicated pH no longer changes. This requires 
a considerable volume of distilled water. 

8.2.1.3 Pour into the cell sufficient of the first extract 
to cover the bulb of the glass electrode. Re-stopper the 
flask. Allow the cell to stand for 3 min. Read the pH 
value. Drain the cell and pour in a new portion of the 
same extract. Re-stopper the flask. Allow the cell to stand 
for I min and read the/^H. Repeat these operations until 
the indicated pH reaches its extreme steady value. 
Discard the first extract. 

8.2.1.4 Without washing out the cell, pour in a sufficient 
quantity of the second extract to cover the bulb of the 
glass electrode. Read thepH immediately. Drain the cell 
and introduce a new portion of the extract. Read thepH 
value again. Repeat these operations until the indicated 
pH attains its extreme steady value. 

8.2.1.5 Record this value to the nearest 0. 1 unit ofpH. 
Discard the extract. 

NOTE — For an alkaline extract {pH value greater than 7), the 
highest steady /Jllindicatcd is recorded as the/jH value of the 
extract and for acid extract (pH value less than 7) the lowest steady 
pH indicated is recorded as thepH value of the extract. This is 
referred to as the 'extreme steady value*. 

8.2.1.6 Determine the pH of the third extract using the 
above procedure without rinsing the cell. 

8.2.1.7 The pH values of the second and third extracts 
are recorded as duplicate determination. 

8.2.2 Procedure Using a Dipping Electrode System 

8.2.2.1 Standardize the meter at the temperature of the 
extract to be measured (see 7.2). 

8.2.2.2 Wash the electrodes until the indicated pU 
value changes by not more than 0.05 in 5 min. If this 
cannot be realized, replace the glass and/or reference 
electrodes. 

8.2.2.3 Decant the first extract, with the exclusion of 
the textile material, into a beaker (6.4). Immediately 
immerse the electrodes to a depth of at least I cm and 
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stir very gently with a glass rod until the pH attains its 
extreme steady value (see Note under 8.2.1.5). 

8.2.2.4 Decant the second extract into a beaker. 
Transfer the electrodes, without washing, into the 
second beaker, lowering them gently to a depth of at 
least 1 cm and allow to stand without stirring 
until thepH attains its extreme steady value. Record 
this value to the nearest 0.1 unit of /?H (sec Note 
under 8.2.1.5). 

8.2.2.5 Decant the third extract in another beaker and 
transfer the electrodes to this beaker, again without 
washing. Determine the/?H value as described above. 

8.2.2.6 ThepH values of the second and third extracts 
are recorded as duplicate determinations. 

9 CALCULATION AND EXPRESSION OF 
RESULTS 

9.1 Give the values obtained for the second and third 
extracts as 'first and second measurements'. 

9.2 Calculate their mean to the nearest 0.05 unit of pH. 

10 INDEX OF DIFFERENCE 

10.1 If the value of the pW measured is less than 3 or 
greater than 9 determine the index of difference as 
follows: 



a) lnU*oduce 10 ml of the prepared aqueous extract 
into a beaker (6.4) and add 90 ml of distilled or 
deionized water (7.1). 

b) Measure the pW of the solution to 0. 1 unit of 
pH following the procedures specified in 8.2.1 
or 8.2.2. 

c) The difference between the pH of the aqueous 
extract prepared as in 8.1 and tfiat of the dilution 
to 1/10 is the index of difference. 

10.2 This index of difference, which should never be 
greater than unity, is especially high when the textile 
contains strong acids or strong bases and these are not 
buffered by weak acids or weak bases. 

11 TEST REPORT 

The test report shall include the following infonnation: 

a) Reference to this method; 

b) Hot method or cold method; 

c) Type of electrodes used; 

d) The p\\ of the distilled water used; 

e) The temperature of the laboratory; 

The results obtained, expressed in the form 

indicated in 9; 
g) If necessary, the index of difference (see 10); 

and 
h) Any factor likely to have an effect on the results, 

including any resistance to wetting out of the 

specimen. 



PART 2, SECTION D/22 



291 



SP 15 (Part 2): 2000 

DETERMINATION OF VISCOSITY 

(OR FLUIDITY) OF SOLUTIONS OF COTTON 

AND REGENERATED CELLULOSIC MAN-MADE 

FIBRES IN CUPRAMMONIUM HYDROXIDE 

{Source: IS 244 :19S4) 

Viscosity of solutions of cellulose in cuprammonium hydroxide is of proven importance in some major industries. 
For instance, viscosity of such solutions affords a means of control of bleaching and other chemical operations to 
which cellulose textiles, such as cotton, linen and rayon, are put through. Manufacturers of cellulose, paper, pulp, 
explosives, celluloids and lacquers also use this characteristic of cellulose solutions in the control of manufacturing 
processes. 

Viscosity of solutions of cotton and regenerated cellulose in cuprammonium hydroxide has a close correlation with 
the tensile strength of the fibres. For instance, very large changes at the high end of the viscosity scales are 
accompanied by changes in the tensile strength of the cotton and rayon fibres which are too small to be capable of 
direct experimental detection. The absolute viscosity of a solution of a slightly scoured cotton, containing 0.5 g of 
cellulose per 100 ml, is about I poise. But more vigorous scouring treatment may reduce this to 0.2 poise without 
seriously affecting the quality of the material. A further fall of viscosity from 0.2 to 0.05 poise is accompanied, 
however, by a loss of 20 to 30 percent in tensile strength. Changes in viscosity of the same order but at different 
parts of the scale have, therefore, a different technical significance; this is best brought out when the rate of flow is 
expressed in terms of fluidity. It has been shown that, when fluidity is plotted against the percentage loss of 
strength produced by chemical action on cotton, a curve is obtained which approximates more closely to a straight 
line than that given by other methods of expression. 

While testing mixtures of cellulosic fibres, it is more appropriate to estimate the fluidity of the cotton component 
only and therefore, only methods for determination of the fluidity of the cotton component are given. Since the 
majority of the mixtures are prepared before any treatment is applied which is likely to affect the fluidity, it can be 
assumed that any increase in fluidity of cotton component reflects an increase in the fluidity of the other component, 
although these changes may not be proportional. 

Three basic methods for calculating test specimen size and test results are given, the first dealing with pure fibre, 
the second and the third dealing with mixtures of cotton with cellulosic man-made fibres. 

Difficulties in working with such cupramonium solutions are many. Firstly it is necessary to exclude air from any 
lengthy contact with the solutions, as oxygen causes a marked decrease in viscosity. Hence, the solutions are made 
in the viscometer itself Secondly, sometime even carefully purified cotton (of consequent high viscosity) and some 
commercially bleached cotton yams or cloth give turbid solutions. This is avoided if the nitrous acid content of the 
solutions is kept below 0.5 g/l and also if the cotton is freed from extraneous matter before being dissolved. 
Thirdly, solutions of cotton in cuprammonium differ from truly viscous liquids. The apparent fluidity of such 
solutions consequently varies with the nature and dimensions of the viscometer. This abnormality, which applies 
particularly to cotton of high viscosity or low fluidity (that is, normal cotton) and which rapidly becomes less 
accentuated as the severity of treatment of cotton is increased, may be neglected. 

I SCOPE 2.1 Fluidity 

It prescribes a method for determination of viscosity (or ,^ ^^ reciprocal of viscosity of the solution and is 

fludidity) of solutions ot cotton, regenerated cellulosic ^^^^^^^ .^ ^^^. , .^^^ 

fibres and blends of cotton with regenerated cellulosic 

fibres in cuprammonium hydroxide. ^ , , ^^^.^.^ ^^^^^^^^ 



Fluidity of cuprammonium hydroxide solution 
For the purpose of this standard, -the following containing 0.5 g of bone-dry cotton per 100 ml of 



2 TERMINOLOGY 

For the purpose of 

definitions shall apply. solution at 20X. 
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2.1.2 Fluidity of Regenerated Cellulose 

The fluidity of cuprammonium hydroxide solution 
containing 2.0 g of bone-dry regenerated cellulose per 
100 ml of solution at 20X. 

2.1.3 Fluidity of Cellulose Acetate or Triacetate 

The fluidity of cuprammonium hydroxide solution 
containing cellulose acetate or triacetate equivalent to 

2.0 g of regenerated cellulose per 100 ml of the solution 
at 20X {see Annex A). 

3 PRINCIPLE 

A weighed sample of the material is dissolved in 
cuprammonium hydroxide solution in a viscometer. The 
temperature of viscometer and its contents is brought to 
20T in the thermostat. The solution is allowed to flow 
from the viscx)meter through the capillary, the time taken 
by meniscus to fall from one fixed mark to another is 
noted and then the fluidity is calculated. 

4 APPARATUS 

4.1 Viscometer 

The viscometer shall be as shown in Fig. 1 . Glass tube 
A has an internal diameter of 10 mm. The capillary 
/^ with an internal diameter of 0.88 mm and an external 
diameter of 6 mm is 25 mm long. Ihree marks 
Z?, D and C are etched around the outer surface of the 
tube ^'at vertical heights of 242 mm, 122 mm and 
62 mm from the flat end of the capillary F. The upper 
end of the tube is closed with a rubber stopper, carrying 
a capillary tube E (the dimensions of the capillary tube 
E are not important). The lower end of rubber stopper 
should not protrude below the mark near the top of the 
viscometer. The overall lengths of the viscometer without 
fittings shall be 300 mm. 

NOTF — Tolerances for vjirious dimension:, are mdicalcd in I ig 1 

4.2 Glass Jackets 

For supporting the viscometer in the thermostat during 
the time required to bring the temperature to 20^r and 
during the time the flow of solution is being measured, 
a glass jacket shall be provided. One typical glass jacket 
is shown in Fig. 2; jackets of other designs may ai^o be 
used provided the viscometer remains vertical in it. 



300j2 




—^ [—6 0» 2 

BEFORE FILLING AFTER FILLING 

Ail dimensions in millimetres 
Fl(, I VlS( OMl THR BmORI AN!) Al 11 R 

FiiiiNG nil- SonjiioN 



4.3 Brass Supports 

With plumb line or other means of verify ing that the 
jacket is vertical while the time of flow is being 



Fig. 4 ViscoMUhR in Jacki r Rlady iok Timf Fi ow 
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measured. One suitable design is illustrated in 
Fig. 3. 

4.4 Blackened Glass Container - for cuprammonium 
hydroxide solution. 

4.5 A device for rotating the filled viscometer end-over- 
end at a speed not more than 4 rev/min. 

4.6 Glass Thermostat - with stirrer, capable of being 
maintained at 20 ± 1 .OT or 20 ± 0. 1 °C {see 6.5). 

4.7 Stop-Watch - graduated in seconds and fifth of a 
second. 

4.8 Steel Rod - approximately 1.6 mm in diameter 
and 300 mm long. 

4.9 Strips of Black Cloth - to cover viscometer. 




w 



Fig. 3 Brass Supports 

5 CUPRAMMONIUM HYDROXIDE SOLUTION 

5.1 The cuprammonium hydroxide solution used shall 
have the following composition: 



Copper 
Ammonia 
Nitrous acid 



15±0.1g/l 
200i5g/l 
less than 0.5 g/l 



5.1.1 The solution shall be prepared and tested before 
use as given in Annex B. 



6 PROCEDURE 

6.1 Remove all the non-cclliilosic matter from the 
material under examination as given in IS 9068: 1979 
'Recommended methods for removal of non-fibrous 
matter prior to quantitative analysis of fibre mixture' 
{see Note) and dry. If a blend is to be tested, determine 
the composition using the appropriate method as 
given in IS 1564:1962 *Mcthod for quantitative 
Chemical analysis of binary mixture of cellulose 
triacetate and certain after figures {first revision)', 
IS 1889 (Parts I and 2): 1976 ^Method for quantitative 
chemical analysis of binary mixture of regenerated 
cellulose fibre and cotton - Sodium zincate and cadoxen 
solvent methods*, and IS 2176:1962 Textiles- Binary 
mixtures of cellulose acetate and certain other fibres — 

Methods for quantitative chemical analysis {first 
revision)\ before determining the fluidity using a fresh 
sample. Condition the sample in standard atmosphere 
at 27 i 2°C temperature and 65 ± 2 percent relative 
humidity {see also IS 6359:1971 ^Method of 
conditioning of textiles' given in Section B-l/l). Cut 
yarns or loose fibres into lengths of 2 mm such that 
specimen includes both warp and weft yarns. 

NOTE — Some of the methods specified in IS 9068:1979 
'Recommended methods for removal of non-fibrous matter prior to 
quantitative analysis of fibre mixture* may degrade cellulose and 
therefore, correct fluidity values cannot be obtained when these 
methods are used to remove added matter. 

6.2 Mass of Specimen 

Calculate the mass of the specimen of cotton or 
regenerated cellulose required, by the formula given 
in C-3. 

6.2.1 Cotton 

Assuming the moisture regain of 6.5 percent of pure or 
slightly modified cotton, weigh to the nearest milligram 
the required quantity of material as obtained 
in 6.1 depending on the volume of die viscometer used 
{see Annex C) to give, on bone-dry basis, 0.500 ±0.00 1 
percent solution. In case of mercerized cotton, weigh 
the required quantity of material as in 6.1 assuming 
moisture regain of 8.5 percent to give 0.500 ±0.001 
percent solution on bone-dry basis depending on volume 
of the viscometer used {see Annex C). 

6.2.2 Regenerated Cellulose or Cellulosic Man-made 
Fibres 
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6.2.2.1 Weigh the required quantity of regenerated 
cellulose material as obtained in 6.1, depending on 
volume of viscometer used (see Annex C) to give a 
2.000^0.001 percent solution on bone-dry basis 
assuming its moisture regain to be 1 1 percent. To 
calculate the mass of acetate or triacetate required 
{see Annex A). 

6.2.3 Mixture of Cotton with Cellulosic Man-made Fibre 

6.2.3.1 Method] 

Find out the concentration of the mixture required on 
bone-dry basis from Table 1. This concentration chosen 
gives simple proportionality between the fludity of the 
mixture and that of the cotton component. 

Table 1 Concentration of Mixture Required 



Cotton in Mixture'^ 


Concentration 100(BoneDry 




Mixture Required) 


Percent 


g/ml of Cuprammonium solution 


80 


0.762 


75 


0.807 


66.7 


0.875 


60 


948 


50 


1.088 


40 


1267 


33.3 


1,424 


25 


1.649 


'^Bone-dry basis. 





(i.1.22 Method! 

Calculate the concentration of mixture by using the 
formula : 

I 



1.5/? fO.5 



where 



C = concentration of the bone-dry mixture, g/100 
ml of the solution; and 

R^ = the mass (g) of cotton per g of bone-dry mixture. 

NOTE — The second method gives a concentralion which 
equals that which would have been obtained if the components 
had been separate, the whole of the cotton di.ssolvcd at a 
concentration of 0.5 percent, the whole of the cellulosic man- 
made fibre being dissolved at a concentration of 2 percent, 
and the two solutions then mixed 

6.2.3.3 The mass A/ of bone-dry mixture to be taken for 
test is given by : 

C V 



A^= 



100 



where 

C\^^ concentration (g/100 ml) from Table 1 or as 
calculated by above formula (see 6.2.3.2); and 

r - volume (ml) of the viscometer, as determined 
in Annex C. 

6.3 Close capillary F of the viscometer (see Fig. I) 
with a short piece of pressure tubing and fill the 
apparatus to half of its capacity with cuprammonium 
solution. Run a few drops of the solution through 
capillary F to ensure that the solvent completely fills 
the capillary and pour 0.7 ml dry mercury into the 
viscometer. Add the weighed material (see 6.2.1, 6.2.2 
and 6.2.3) in the viscometer and stir the solution rapidly 
with the steel rod. Fill the viscometer completely with 
cuprammonium hydroxide solution, insert the stopper 
so that the excess liquid overflows through the top 
capillary tube displacing all the air and close it 
immediately. 

6.4 Wrap the viscometer in black cloth and fix it to 
rotating device. Rotate at such a speed that the mercury 
moves from end to end during half a revolution, till 
complete solution of the material is effected (see also 
Annex D). 

NOTI- — A maximum rate of 4 rcv/min is suitable even for very 
viscous solutions. The agitation thus produced is sulficient to 
cause complete solution of the cellulose overnight. 

6.5 Remove the lower clip and the rubber tube off 
the viscometer and suspend it in a wider tube, and 
place the assembly in a thermostat maintained for 
technical determinations, at 20 ± \°C and for accurate 
determination at 20 ^ 0.1 "C and till temperature 
equilibrium is established. Now transfer the 
viscometer to glass jacket (see Fig. 2), rest it on three 
glass points at the lower end, and fw it vertically in 
the thermostat. Open the upper clip so that the 
solution Hows out through the lower capillary. 
Observe the time necessary fcr the meniscus to fall 
from mark ^ to D and D to ('respectively. The time 
of flow from /? to ( ' is only required to calculate the 
fluidity, the reading from i5 to D serves to detect any 
considerable irregularity which might be there due 
to partial chocking of the capillary. 

NOlh— If the How lime of the solution of cellulose in 
cuprammonium solution is measured at room temperature instead 
at 20**C, Uie fluidity Jetermined at that temperature may be 
conv;iled to that at 20"C by the following formula 
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F..-^ 



f. 



2^ 0.4 + 0.3/ 



where 

F^^= fluidity at 20T, 

F, = fluidity determined at t°C, and 

r == temperature at which the flow time is 
measured. 

7 CALCULATIONS 

7.1 Calculate the fluidity of cotton and regenerated 
cellulose solutions by the following formula: 



F = 



T 



where 

F = fluidity in absolute units that is in reciprocal 
poises, 

C, = modified constant ofthe viscometer (see E-13X 
t ^ observed time of flow of solution from mark 

B to C in seconds, and 
K ^ kinetic energy correction constant {see E-1 .2), 



NOTE shall be neglected in cases whcrc/cxcccds200 seconds 

7.2 Calculate the fluidity F^ of the mixture by the 
formula given in 7.1. Then calculate the fluidity F of 
cotton component by the formulae: 

F = 1.4 F^ (for Method 1 in 6.2.3.1) 

or by the formula: 

F = 1.15 X F^ — 2.2 (for Method 2 in 6,2.3.2) 

8 REPORT 

The report shall state the following: 

a) Fluidity of cotton, 

b) Fluidity of cellulosic man-made fibre, 

c) For mixtures: 

1) Composition of the blend, 

2) The fluidity of the mixture, and 

3) The fluidity of cotton. 



ANNEX A 

(Clauses 2A.'}> and (>22,\) 

CALCULATION OF THE REQUIRED MASS OF ACETATE OR TRIACETATE FIBRE 

A-1 Calculate the required mass of acetate or triacetate K = total volume of viscometer as determined in Annex 
by the following formula: C, 



M 



^2v[ 



1 142-9 

100-m''l42-9>/l 



where 

M == required mass of acetate or triacetate (mg). 



m = percentage of moisture (water, g/lOO g of bone- 
dry cellulose acetate), and 

A - percentage acetic acid yield of acetate or triacetate. 
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ANNEX B 
{Clause 5 A A) 
PREPARATION AND TEST OF CUPRAMMONIUM SOLUTION 



B-I PREPARATION 

B-1.1 Take a suitable bottle of 5 litre capacity, tltted 
with a cork, carrying a centrifugal stirrer and air-inlet 
iron tube. The other end of the iron tube is connected to 
the wash bottle, containing a solution of ammonia (0.88 
sp gr). Place 2.6 litres of liquor ammonia (0.88 sp gr), 
0.4 litre of water, 3 g of cane sugar and 180 g of 
precipitated reduced copper (passing through 250- 
micron IS Sieve) in the reaction bottle, well-lagged 
externally with felt, keeping the space between the 
bottom and the vessel filled with ice to prevent loss of 
ammonia and excessive formation of nitrous acid. Rotate 
the stirrer at a speed of approximately 400 rev/min. 

B-I.2 Blow air through the wash-bottle into the reaction 
bottle at the rate of 10 l/li. Compare colorimetrically 
the solution with a standard solution containing 15 g/i 
of copper. When the comparison shows that the 
concentration of copper in the solution under preparation 
exceeds that of the standard (which is reached usually 
in about 5 or 6 hours of aeration), allow the solution to 
settle for 30 minutes, and syphon off the clear liquid 
into a stoppered bottle. Again allow the solution to settle 
and syphon otT. Analyze the clear liquid for copper and 
ammonia, and adjust the concentration of copper to 
15 ± O.l g/1 of copper and to 200 i 5 g/1 of ammonia. 
Check the nitrous acid by analysis (see B-2) and reject 
the solution if the value obtained exceeds 0.5 g/1. 

B-1.3 The cuprammonium solution shall be stored in a 
blackened bottle fitted with a tap at the bottom and 
connected at the top through a vessel containing alkaline 
pyrogallol to a glass vessel (such as a Kipp's apparatus) 
filled with nitrogen. Keep it preferably at temperatures 
below lOT, the stability of the solution being greater at 
such temperatures. 



8-2 ANALYSIS 
SOLUTION 



OF CUPRAiMMONIUlVl 



solution, acidify with nirtic acid (1:1) and boil again. 
Romove all nitrous acid by adding a trace of bromine 
and re-boiling. Cool and then add ammonia solution 
dropwise until blue colour is formed. Then add 10 ml 
glacial acetic acid followed by 3 to 5 g of potassium 
iodide and titrate in the usual way the liberated iodine 
against standard sodium thiosulphate solution. Calculate 
the copper content from the volume of standard sodium 
thiosulphate solution consumed. 



[Copper content, g/1 
V 0.254 4] 

B-2.2 Ammonia 



ml of 0.1 N sodium thiosulphate 



B-2.1 Copper Content 

Boil off the ammonia from 25 ml of cuprammonium 



Add 2 ml of cuprammonium solution to 25 ml of 2 N 
sulphuric acid, and titrate the excess acid with nonnal 
sodium hydroxide, using methyl red as indicator. Run 
a blank, using the same reagents except cuprammonium 
solution. Calculate the ammonia content from the 
difference between the readings for the blank and the 
solution under test. 

Correct the value so obtained by subtracting from it the 
ammonia equivalent to copper which is 0.536 x C g/1 of 
ammonia, C being the copper concentration (g/1). 

Ammonia content, g/1 = (1 N sodium hydroxide (ml) 
for blank - \ N sodium hydroxide (ml) for sample x 8.5 
-0.536 X C]. 

B-2.3 Nitrous Acid 

Determine the volume of cuprammonium solution 
necessary to decolorize 10 rnl of O.IN potassium 
permanganate in the presence of excess of dilute 
sulphuric acid at 50"C and calculate the nitrite in the 
usual way. 

Nitrous acid content g/1 ^ 23.51 cuprammonium 
solution (ml) required to decolorize 10 ml ofO! N 
potassium permanganate. 
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ANNEX C 

(Clauses 6.2, 6.2.1. 6.2.2.! and 62.3.3) 

MEASUREMENT OF THE TOTAL VOLUME ENCLOSED BY THE VISCOMETER 



C-1 The total volume (ml) enclosed by the viscometer 
is used in calculating the mass of cellulose necessary to 
obtain a solution of the desired concentration. 

C-2 Weigh the viscometer, first empty, and then filled 
with water as it would be the cuprammonium solution 
for use. The volume determined in this way is 
diminished by 0.7 ml of volume of the mercury stirrer 
to calculate the total volume of cuprammonium solution 
to be used in viscometer. 

C-3 The mass ofthe specimen of cotton or regenerated 
cellulose required can be calculated by the following 



formula: 



m = ' 



0-94xKxC 



100- A/ 
where 

m = mass ofthe specimen required, 

V = volume of liquid in the dissolving tube, 

M = moisture content of the specimen, 

C = percentage of the solution of cotton or 
regenerated cellulose required, and 

0.94 = density ofcuprammonium hydroxide solution. 



ANNEX D 

{Clause 6.4) 
PRE-TREATMENT OF FIBRES WHICH ARE DIFFICULT TO DISSOLVE 



D-1 Natural cotton, very mildly scoured cotton, mineral 
dyed or chrome proofed cotton, cotton dyed with sulphur 
black and certain reactive dye require a pre-treatment 
for complete dissolution in cuprammonium solution. 

D-l.l Boil for 1 hour under reflux in 1 percent sodium 
hydroxide solution in case of grey cotton and cotton 
dyed with sulphur black before conditioning and 
testing. 

D-2 Boil for 2 hours in 4 percent sodium carbonate 
solution in case of cotton dyed with some reactive dyes, 



for example those based on dichlorotriazine. 

D-3 In case of mineral dyed or chrome proofed 
fabrics, or fabrics treated with aminoformaldehyde 
resins, the results are of limited value because of the 
hydrolytic action ofthe acid used on cellulose. Better 
fluidity value can be obtained by subtracting the 
fluidity value of a similarly treated control sample 
from that of the sample under examination. But this 
is only partially satisfactory because the resin or 
mineral dyeing may exert some protective action on 
the cellulose. 
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ANNEXE 
(Clause l.\) 

CONSTANT C AND KINETIC ENERGY CORRECTION FACTOR A' 



E-1 DETERMINATION OF CONSTANT C OF 
THE VISCOMETER AND KINETIC ENERGY 
CORRECTION FACTOR K 

E-1.1 Use any of the following as standard for fluidity: 

a) Prepare a mixture of glycerine and water, 
containing approximately 65 percent of 
glycerine by weight and adjust the specific 
gravity of the solution to 1 . 168 1 in air at lO^'C. 
The fluidity of this solution at 20°C is 6.83 
reciprocal poises. The kinematic fluidity of this 
solution is approximately 8 s/cm^ at 20°C. 

b) Use pure phenyl ethyl alcohol (relative density 
1.019 and fluidity 7.01) the kinematic fluidity 
of this chemical is 7.14 s/cm^ at 20X. 

E-l.I.l Fill the viscometer tube with either solution (a) 
or (b) and allow the liquid to acquire a temperature of 
20°C. Observe the time in seconds taken for the 
meniscus to fall from the uper to the lower etched mark 
that is from the mark B to the mark C (see Fig. 1). 

E-1.2 -If the calibrating liquid is glycerine, calculate 
the kinetic energy constant K as folows: 

/C-0.131 X Vxt 
where 

V = volume (ml) between the top and bottom timing 

marks B and C {see Fig. 1), and 
/ = time offlow in seconds of glycerine solution. 



If the calibrating liquid is phenyl ethyl alcohol then: 



A'-0.ll7x rxr 



where 



V = volume (rfil) between the top and bottom timing 

marks B and C (see Fig. I ), and 
t^ = time offlow in seconds of phenyl ethyl alcohol. 

NOTH — \y\t value oiK should be prctcrably between 400 to 500 

E-1. 3 Calculate the constant C of the viscometer by 
using the following formula: 

C-' 1.075 >^d^ F^t 
where 

d ^ density of glycerine solution or pure phenyl 

ethyl alcohol, 
F = fluidity in absolute units of glycerine solution 

or pure phenyl ethyl alcohol, and 
t ^ time of flow in seconds. 

For the determination of cuprammonium fluidity, 
C' needs modification. The modified value (C,) is given 
as follows: 



r.- 



where 



d ^ density of cuprammonium hydroxide solution. 

NOTES 

1 The dcmity of the cuprammonium solvent and of dilute solutions 
of cellulose in cuprammonium is assumed to be 94 g/cm^ 

2 The constant C for the viscometer shall preferably be between 
I 750 and 2 100 as determined in A-1. 3. 



PART 2, SECTION D/23 



299 



SP 15 (Part 2): 2000 

METHODS FOR DETERMINATION OF 

CONDUCTIVITY OF AQUEOUS AND ORGANIC 

EXTRACTS OF TEXTILE MATERIALS 

{Source : IS 4420 : 1967) 

For textile electrical-insulating materials, the requirements of the conductivity of aqueous and organic extracts of 
textile materials are specified. The conductivity values of these extracts give indications of the amount of harmful 
water solubles and organic impurities present in the textile materials. This standard will be useful in determining 
the conductivity of aqueous and organic extracts of textile materials. 



1 SCOPE 

It prescribes method for determination of conductivity 
of aqueous and organic extracts of textile materials. 

2 PRINCIPLE 



Lot Size 

Up to 100 

101" 300 

301 " 500 

501 and above 



Sample Size 

3 
4 

5 
7 



The aqueous extract of the textile material is prepared 
by using low-conductivity water. An organic extract 
of the textile material is prepared by using 
trichloroethylene. The conductivity of each of the two 
extracts is measured separately and expressed in 
conventional units. 

3 SAMPLING 

3.1 Sampling for Fibre and Yarn 

3.1.1 Lot (Fibre or Yarn) 

The quantity of fibre or yam from the same source shall 
constitute a lot. If the lot contains more than 200 kg of 
fibre or yarn, it shall be divided in sub-lots each 
weighing 200 kg or less. 

3. 1.2 From a sub-lot 1 5 increments, each approximately 
weighing 10 g, shall be taken from different parts so 
that a representative sample is obtained. All the 
increments thus collected shall be thoroughly mixed. 
This shall constitute the test sample. 

3.2 Sampling for Fabrics 

3.2.1 Lot (Fabric) 

The quantity of fabrics manufactured essentially under 
uniform conditions shall constitute a lot. 

3.2.2 The number of pieces to be selected from a lot 
shall be as given below. The pieces thus selected shall 
constitute the gross sample: 



3.2.3 From each piece in the gross sample about 
25 g of fabric shall be taken out from at least two 
different parts. The parts shall then be cut into furtlier 
smaller pieces and thoroughly mixed. The pieces thus 
collected shall constitute the test sample. 

4 TEST SPECIMENS 

From the test sample, draw at least 4 test specimens 
(2 test specimens for preparing aqueous extracts and 
the other two for organic extracts) each weighing 
about 10 g. Cut the test specimens into small pieces. 

NOTH — If the sample, under analysis of loose fibre, take about 
5 g of the test specimen. 

5 CONDITIONING OF TEST SPECIMENS 

5.1 In case of test specimens taken for preparing 
aqueous extract prior to test, the test specimens shall 
be conditioned for 24 hours to moisture equilibrium in 
a standard atmosphere at 65 ± 2 percent RH and 
27 i: 2T temperature. 

NOTE — No conditioning is required in the case of lest specimens 
taken for preparing organic extract. 

6 QUALITY OF REAGENTS 

6.1 Unless specified otherwise, pure chemicals shall 
be employed in test and distilled water shall be used 
where the use of water as reagent is intended. 

NOTE — 'Pure chemicals* shall mean chemicals that do not contain 
impurities which affect the test results. 
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7 CONDUCTIVITY OF AQUEOUS EXTRACT 

7.1 Apparatus 

7.1.1 Flat Bottom Flask - made of chemical-resistant 
glass and of suitable capacity with a glass stopper 
incorporating a stopcock. 



7. 1 .2 Water Cooled Condenser 

7.1.3 Sintered Glass Crucible - porosity 4. 

7.1.4 Conductivity Cell - a convenient conductivity 
cell of known cell constant (see Fig. I). 

NOTE — The cell should be calibrated witli N/1 00 poiassium 
chloride solution which ha.s a conductivity of 127 800 pS/m 

at:?^. 

7.1.5 Conductivity Meter ~ consisting of a whealstone 
bridge network of resistors, fed from an alternating 
source of frequency not less than 1 000 c/s with a 
suitable device for assessing bridge balance. One arm 
of the network is formed by the cell containing the liquid 
under test (see Fig. 2). 

7.2 Reagents ~ distilled water of conductivity not 
greater than 200 \iSfm, 

NOTE — The required quality olwatcr may be obtained by passing? 
it through mixed ion-exchange resins, 

7.3 Preparation of Aqueous Extract 

7.3.1 Condition the test specimens to moisture 
equilibrium in the standard atmosphere and weigh 
accurately each test specimen. 



RIGID 
STOPPER 





Mcctrolytic cell 

Variable standard 

resistance with a 

variable condenser in 

parallel 

Source of >iifernating 

current 



/. m n 



t'urrent detector 
I Iniform graduated 
Nvirc or iNvo variable 
resistance boxes 



Fi(i. 2 CoNDiJciivriv Mi-ikr 

7.3.2 Put one test specimen in the flask and add 
sufficient amount of water to it to make liquor to 
material ratio of 20.1 (sec Note). Connect the flask to 
the condenser and bring rapidly to boil and continue to 
boil the liquor gently for 60 minutes. Disconnect and 
remove the flask while the liquor is still boiling and 
close it immediately with the glass stopper fitted with 
the stopcock. Rapidly cool the flask to room 
temperature. Do not remove or open the tap until ready 
for fihration. 

NO 1 1 - If ihc test specimen is wool in any form, felt or loose 
llbrc masses of any composition, the liquor to material ratio should 
be 50 I 

7.3.3 Similarly prepare separate extracts of the 
remaining specimen(s). 

7.4 Measurement of Conductivity 

7.4.1 Remove the stopper from the flask and transfer 
some of the extracts to the conductivity cell (sec Note). 
Wash the electrodes twice or thrice with the extract. 
Measure the electrical resistance with the meter. Note 
the temperature of the extract. 

NOTI — 1 he tlask .should be restoppercd :ls soon as possible 

7.4.2 Calculate the conductivity of the aqui ous extract 
in ^tS/m by the foniiula given below: 



Fig. I Apparatus for Measurinci tiie Elf ctric al 
CoNDuaivrrv of Liquids 



Conductivity of extract, 
micro mhos/cm at 27T 



K>\0" 



/?[l-fO 02(/-27)J 
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where 

K = cell constant (per centimetre); 

R = measured resistance in ohms; and 

/ = temperature, in degrees Celsius of extract. 

NOTE — The cell constant, if not known, should be first 
determined by measuring the resistance of N/100 potassium 
chloride solution. 

7.4.3 Calculate separately the conductivity of the 
extract(s) prepared from the remaining test specimen(s). 

7.4.4 Calculate the average of the values obtained as 
in 7.4.2 and 7.4.3. 

8 CONDUCTIVITY OF ORGANIC EXTRACT 

8.1 Apparatus 

8.1.1 Reflux Condenser 

8. 1 .2 Conductivity Cell - a convenient conductivity cell 
of known cell constant (see 7.1.4). 

8.1.3 An Electronic Multi-Megohmmeter - using 85- 
V dc» or a sensitive galvanometer and battery. 

8.1.4 Air-Oven ~ capable of maintaining a temperature 
ofSOtolOO^C. 

8.2 Reagents 

8.2.1 Trichloroethylene 

NOTE — The trichloroethylene used for the extraction should be 
purified by stirring in about 1 percent by weight of fuller's earth and 
filtering through a sintered glass filter. The conductivity of the solvent 
when determined shall be not greater than 5 ^ 10*^ ^$/m. 

8.3 Preparation of Organic Extract 

8.3.1 Take one test specimen (see Note 1). Heat it 
gently in oven for about 2 hours at a temperature of 



80 to lOOX to remove any amount of absorbed water 
and immediately transfer it to a suitable flask. Add 
trichloroethylene to the flask keeping the liquor to 
material ratio of 10: 1 (see Note 2). (Connect the flask to 
the condenser. Extract the test specimen by gently boiling 
the trichloroethylene for about I hour (see Note 3). 
Stopper the flask firmly and allow it to remain overnight 
in the dark. Make up the loss of volume through 
evaporation by addition of trichloroethylene before 
determining the conductivity. 

NOTES 

1 Since the test specimen is dried before extraction, it is not necessary 
to condition it. 

2 If the test specimen is wool in any form, felt on loose fibre masses 
of any composition, the liquor to material ratio should be 25: 1 . 

3 The apparatus used should be all-glass apparatus and the joints 
should be made of ground glass. 

8.4 Measurement of Conductivity 

8.4.1 Rinse the conductivity cell several times with 
trichloroethylene and dry. Take the extract in 
conductivity cell and measure its resistance after 
application of current for 1 minute. 

8.4.2 Calculate the conductivity of the organic extract 
by the formula given in 7.4.2. 

8.4.3 Similarly determine the conductivity of the organic 
extracts prepared from remaining test specimen(s). 

8.4.4 Calculate the average of the values obtained as 
in 8.4.2 and 8.4.3. 

9 REPORT 

9.1 Report the value obtained as in 7.4.4 and 8.4.4 as 
the conductivity of aqueous and organic extracts 
respectively. 

9.1.1 Report also the liquor to material ratio used in 
preparing the extracts. 
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ESTIMATION OF MOISTURE, TOTAL SIZE OR FINISH, 

ASH AND FATTY MATTER IN GREY AND 

FINISHED COTTON TEXTILE MATERIALS 

(Source : IS 199 : 1989) 

The size used for spun textile yams may consist of an adhesive, a lubricant, an antiseptic, or hygroscopic and 
weighting materials. The adhesive is generally starch or soluble starch, but certain other carbohydrates, for example, 
locust-bean gum, may be used alone or in mixtures with starch. The filling applied to fabric in finishing may 
contain starch or dextrins with or without lubricant, and sometimes substantial proportion of weighting materials, 
such as, china clay. The procedure described for estimation of starch is for use where test specimens of about 2 g 
are available; weighting materials, if present, are mainly removed along with the starch; the residual filling may be 
determined by ashing the desized specimen and, provided that the amount of residual mineral matter is small, 
changes in its mass produced during ashing may be neglected. Unsized grey cotton loose mass in desizing process 
and correction factor for the loss, has to be applied to the mass of the residual. The correction can be detennined 
if a specimen of the corresponding unsized yam is available. In the absence of such a specimen, the values for the 
correction factor are assumed. 

The oils, fats and waxes present in cotton may be derived either from the cotton itself, or from sizing and finishing 
compositions added during manufacture. With some exceptions, these materials are removed by extraction with 
suitable solvent. Dichloromethane (methylene chloride) has been found as suitable solvent for grey, scoured and 
bleached cotton if the extraction time does not exceed six hours, but it is unsuitable for dyed or printed materials 
containing vat or azoic dyes or colourants for which the use of light petroleum (boiling range 40 to 60X) is 
recommended. The amount of natural fat or wax extracted from cotton materials by light petroleum is smaller 
than that extracted by dichloromethane. The method prescribed does not purport to remove natural fats and waxes 
completely. It gives a result that may be low by about 0.2 g per 100 g of cotton or raw cotton, and low by less than 
this amount on partly purified cotton but which is nevertheless, reproducible and serves to characterize the cotton 
sufficiently for practical purposes. 



1 SCOPE 

1.1 It prescribes methods for estimation of (a) moisture, 
(b) total size or finish, (c) ash, and (d) faUy matter in 
grey and finished cotton textile materials. 

1.2 The method prescribed for estimation of starch is 
not applicable in cases where the starch has been 
insolubilized as in formaldehyde-containing finishes and 
is not intended for use in determining small amounts of 
residual starch and fatty materials. The method 
prescribed for determination of fatty matter is not 
applicable to textile materials containing oxidized 
unsaturated oils, waterproofmg or softening preparations 
derived from cetylpyridinium halides, rot-proofing 
agents, synthetic resins and other substances that would 
interfere. 

2 SAMPLING 

11 Samples from the lot for testing shall be selected so 
as to be representative of the lot. 



2.2 Samples drawn in accordance with the procedure 
laid down in the material specification or as agreed to 
between the buyer and the seller shall be held to be 
representative of the lot. 

3 QUALITY OF REAGENTS 

3.1 Unless specified otherwise, pure chemicals shall be 
employed in the tests and distilled water shall be used where 
the use of water as a reagent in intended. 

NOT! — 'Pure chemicals' shall nican chemicals that do not contain 
impurities which aflcct the result of analysis 

4 ESTIMATION OF MOISTURE 



4.1 Apparatus 

4.1.1 Drying Oven, capable of maintaining a 
temperature of 105 ± 3''C. 



4.1.2 Weighing Balance 
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4.2 Procedure 

From the sample under test (see 2) draw at least 2 test 
specimens each weighing approximately 3 g. 

4.2.1 Take one test specimen drawn as in 4.2 and weigh 
it accurately in a clean and dry tared weighing bottle. 
Place the weighing bottle containing the test specimen 
in the drying oven and dry the specimen at 105 i 3°C to 
constant mass (see Note) and determine the oven-dry 
mass of the test specimen. 

NOTE — The mass may usually be regarded as constant if the loss 
between two successive weighing, taken at an interval of 20 minutes, 
does not exceed by 0. 1 percent of the first of the two values. 

4.2.2 Similarly test the other test specimen(s). 

4.3 Calculations 

Calculate the percentage of moisture content in the test 
specimen by the following formula: 

Moisture content, percent == ^^"^ x 100 

a 
where 

a == original mass in g of the test specimen, and 
h = oven-dry mass in g of the test specimen. 

4.3.1 Determine the mean of all values, obtained in 4.3 
and express it as moisture content of the material in the 
lot, 

4.3.2 Corrected invoice mass of cotton textile materials 
may be calculated by the following formula: 

Z.(6xl.085) 



^^-' 



where 



L, ~ corrected invoice mass in g of the lot, 

L = original mass in g of the lot, 

b = oven-dry massing of the test specimen, and 

a "= original mass in g of the test specimen. 

5 ESTIMATION OF TOTAL SIZE OR FINISH 

5.1 Apparatus 

5.1.1 Soxhlet Extractor 

5.1.2 Drying Oven, capable of maintaining a 
temperature of 105 iS^'C. 

5.1.3 Sintered Disc Filter Crucibles, of at least 60 ml 
capacity, fitted with ground glass stopper or other 
suitable cover. 



5.1.4 Suitable Ignition Crucibles and Covers 

5.1.5 Muffle Furnace, or other equipment for heating 
crucibles to a temperature of about 750°C. 

5.2 Reagents 

5.2.1 Dichloromethane (Methylene Chloride), 
redistilled. 

5.2.2 Diastase or Other Suitable Desizing Enzyme 

5.2.3 Sodium Chloride 

5.2.4 Soap-Soda Solution 

It shall contain 20 g of soap and 10 g of anhydrous 
sodium carbonate per litre. The soap shall contain not 
more than S percent moisture and shall comply with 
the following composition on dry mass basis: 



Free alkali (as Na^COj), Max 

Free alkali (as NaOH), Max 

Combined fatty acids 
(as sodium salt), Min 

Titre of mixed fatty acids 
prepared from the soap, Max 

Iodine value of fatty acids, Max 
5.3 Procedure 



0.3 percent 
0. 1 percent 
85 percent 

30T 

50 



From the sample under test (see 2), draw at least 2 test 
specimens each weighing approximately 2 g. 

5.3.1 If the sample under test is yam, cut each test 
specimen, into pieces of 15 cm long, from into 
separate bundles and tie each bundle loosely round 
the middle. 

5 J.2 If the sample under test is fabric, trim each test 
specimen parallel to the directions of warp and weft and 
pull out 5 threads all round to form a fringe. 

5.3.3 Determine the moisture content of the sample 
by the method prescribed in 4, using separate test 
specimens. Weigh accurately one test specimen in a 
tared crucible drawn as in 5.3 and calculate its oven- 
dry mass. Place the crucible with specimen in a Soxhlet 
apparatus, with its rim above the level of the siphon 
and extract it in a Soxhlet extractor for one hour with 
dichloromethane adjusting the rate of boiling to at least 
six hot extractions per hour. 
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5.3.4 Remove the crucible from the extractor and allow 
the solvent to evaporate. Attach the crucible to a 
Buchner flask and wash the extracted specimen by 
drawing about 100 ml of water through it. Drain and 
remove the crucible and transfer the contents to a tlask 
of 1 50 ml capacity. 

5.3.5 Treat the extracted specimen in the manner 
prescribed in 5.3.5.1, 5.3.5.2, or 5.3.5.3 depending on 
the type of the ingredients used in the size or finish. 

5.3.5.1 In case it is known that the material is sized or 
finished with a mixing containing starch but not 
tamarind kernel powder, add to the flask 50 ml of 
bacterial diastase solution containing 5 g/l of active 
diastase, 10 g/l sodium chloride and 0.1 percent 
(m/m) of a non-ionic wetting agent at TOT and at a 
pH of 6.5 to 7.5 (see Note). Maintain this temperature 
for 30 min and shake the contents of the flask by any 
convenient means continuously or at intervals of 5 min 
during this time. Decant the solution through the filter 
crucible, add a fresh portion of bacterial diastase 
solution at 70T and at a pH of 6.5 to 7.5 to the fiask 
and repeat the desizing treatment. Take precaution to 
ensure that the temperature in any part of the solution 
does not exced 70^C or the limiting temperature 
specified by the manufacturer of enzyme. After 
decanting the second portion of the solution, add water 
to the tlask and boil for 5 min. Finally transfer the 
desized material to the crucible, drain and wash with 
three successive 100 ml portions of hot water while 
stirring the contents with a glass rod, and drain with 
suction after each wash. If the washings are opalescent 
with mineral filling, continue washing until they are 
clear. 

NOTE — The temperature andpH given for the desi/jng solution 
are the optimum for bacterial diastase. If any otherlypc of desizing 
enzyme is used, then the temperature and/?H should be m(>dified to 
that recommended by the supplier. As many enzymatic denizing 
agents slowly deteriorate in storage, care should be taken to sec that 
the sample of desizing agent, at the time of test, has still satislactory 
desizing efTiciency. 

5.3.5.2 In case it is known that the material is sized or 
finished with a mixing containing tamarind kernel 
powder but not starch, boil the specimen in the soap- 
soda solution (weighing 20 time the mass of the 
specimen) for 45 minutes. Wash it thoroughly first in 
hot water and then in cold water. 

5.3.13 In case it is known that the material is sized or 
finished with a mixing containing both starch and 
tamarind kernel powder or in case the ingredients used 
in the size or finish are not known desize the specimen 



as prescribed in 5.3,5.1 and treat it further as prescribed 
in 5.3.5.2. 

5.3.6 Dry the specimen treated as above (.see 5.3.3 
to 5.3.5) in the drying-oven at 105 fc 3T to constant 
mass (see Note under 4.2.1) accurately. 

5.3.7 Residual Mineral Fillin}^ 

If the sample orginally contained a substantial amount 
of insoluble mineral filling, for example, china clay, 
transfer the desized specimen to an ignition crucible, 
previously ignited with its lid at 750T (see Note 3 
under 6.2.1), cooled and its mass determined. Place the 
open crucible at the front of the mufile furnace and burn 
off the fibre while manipulating the crucible lid to 
prevent the fibre from inflaming. Move the crucible to 
the interior of the furnace, replace the lid, and continue 
the combustion at 750T until no carbonaceous residue 
remains. Cool and determine the mass of the crucible 
and its content and calculate the mass of ash. Correct 
the mass of the desized specimen by subtracting the mass 
of the ash. 

5.3.8 Similarly repeat the test with other test specimens. 

5.4 Calculations 

Calculate the percentage of total dry size or finish 
expressed on the oven-dry mass of the unsized material 
by the following formula: 



kh 



kb 



x|00 



where 



X ^ total size or finish, percent by mass; 

a = oven-dry mass (calculated) in g of the test 
specimen containing the size or finish; 



k ^ —., that is, the correction factor determined 
d 

experimentally (on unsized or blanks) for 

adjusting the value of b, due to loss of natural 

constituents sustained by the test specimen during 

treatment as prescribed in 5.3.3 and 53.4; 

b = oven-dry mass in g of the test specimen 
determined as in 5.3.6 or 5.3.7, if necessary; 

c = oven-dry mass in g of unsized or unfinished 
blanks; and 

d - oven-dry mass in g of blank after treatment as 
prescribed in 5.3.3 to 5.3.7 
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NOTE — Normally k cannot be determined experimentally as a 
comparable unsized or unfmished control blank is usually not 
available, particularly so in the case of fabric. In the absence of a 
control blank, k shall be taken as equal to 1 .05 in the case of grey 
yam and fabric; and equal to 1 .00 in the case of scoured bleached, 
dyed, mercerized and printed material. The prescribed values ofk 
for unsized grey cotton material may vary from actual value, 
particularly if Indian cottons are involved. Therefore, some slight 
inaccuracy may be expected when the prescribed values are used. 

5.4.1 Determine the mean of all values as obtained 
in 5.4. 

5.4.2 Total size or finish of cotton textile material 
expressed as a percentage of: 

a) original mass of the material, 

b) conditioned mass of the material, and 

c) corrected invoice mass of the material, may be 
calculated by the following formula: 

^ a-kb ,^^ 
A',^ xioo 

a\ 

Y a-kb .^^ 
^2= ^100 

ai 

V a-kb ,^^ 



*Ax 1-085 



where 



.V, - total size or finish as a percentage by mass of 
the original mass of the material, 

X^ = total size or finish as a percentage by mass of 
the conditioned mass of the material, 

X^ = total size or finish as a percentage by mass of 
the corrected invoice mass of the material, 

a = oven-dry mass (calculated )ofthe test specimen 
containing the size or finish, 

k = correction factor for b (see 5.4), 

b ~ oven-dry mass ofthe test specimen determined 
as in 5.3.5, 

£/, == original mass in g ofthe test specimen, and 

a^ = conditioned mass in g ofthe test specimen. 

6 ESTIMATION OF ASH 
6.1 Apparatus 

6.1.1 Silica or Porcelain Crucible, of about 40 ml 
capacity. 

6. 1 .2 Muffle Furnace, capable of being heated to 750T. 

6.1.3 Drying Oven, controlled at 105 ± 3T. 



6.1.4 Weighing Bottle, of suitable size and shape to 
contain the crucible. 

6.1.5 Desiccator {vacuum Type), containing anhydrous 
calcium chloride, 

6.1.6 Pastille Press, One, suitable for making pastilles 
of 15 mm diameter. 

6.2 Procedure 

6.2.1 Compress a suitable mass of the material 
(see Note 1) into pellets from 0.5 to 1.0 g each and 
heat in an open, tared, weighing bottle at 105 ± 3T 
overnight (see Note 2). Place the stopper in the bottle 
and after cooling in a desiccator, determine the mass of 
the bottle and its contents. Transfer the pellets to the 
crucible which has previously been ignited, cooled in 
desiccator and its mass accurately determined in the 
weighing bottle. Bum the pellets cautiously at the front 
of the open furnace, taking care to avoid draughts and 
when the material has reached the glowing stage, move 
the crucible towards the rear of the furnace, close the 
front door, and complete ashing at about 750®C 
(see Note 3). Transfer the dish after it has been allowed 
to cool in the desiccator, to the weighing bottle and 
finally determine its mass (see Note 3). 

NOTES 

1 The mass of material used is governed by the anticipated ash, for 
example, for grey cottons a 5 g specimen is generally used; for a 
well-scoured or bleached cotton material, a 10 g specimen is needed 
to give an amount of ash that can be dertermined with reasonable 
accuracy. 

2 For many purposes, the initial drying ofthe specimen may be 
neglected and an average figure assumed for the moisture content of 
the fibre. 

3 Certain metals can be lost under these conditions of heating. 
Mercury is lost readily and zinc is lost above 450T. Temperatures 
in excess of general ashing temperature may occur locally in large 
specimens and the general ashing temperature in such cases may 
have to be considerably reduced to avoid loss of certain metals Lead 
is also lost under the specified conditions of heating unless sulphate 
ion is present. 

4 Considerable loss in ash may occur due to draught It is particularly 
necessary to exercise caution in opening the desiccator in which the 
ash has been cooled since a partial vacuum is created during cooling 
The safest prodcedurc is to press a piece of filter paper against the 
outlet whilst cautiously opening the tap. 

5 Silica and porcelain crucibles become etched during heating and 
cooling cycles over a prolonged period and it is recommended that 
crucibles should be renewed fakly frequently. 

6.2.2 Similarly repeat the test with at least one more 
test specimen. 
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6.3 Calculation 

Calculate the percentage of ash by the following formula: 

Ash content, percent =z— x\qq 
h 

where 

a = mass in g of the residue (ash), and 
b = oven-dry mass (calculated) in g of the test 
specunen. 



6.3.1 Determine the mean of all values as obtained 
in 6.3. 

7 ESTIMATION OF FATTY MATTER 

7.1 Apparatus 

7.1.1 Soxhlet Extractors, of capacity 200 to 250 ml. 

7.1.2 Flat-Bottomed Extraction Flasks, of capacity 
250 to 300 ml. 

7.1.3 Double-Surface Reflux Condensors 

7.1.4 Suitable Solvent Removal Apparatus, all glass 
wire shall be fitted with interchangable ground glass 
joints. 

7.1.5 Drying Oven, controlled at 105i:3T. 

7.1.6 Thimbles, previously extracted with the solvent. 

7.2 Reagents 

7.2.1 Dichloromethane {Methylene Chloride), 
redistilled. 

7.2.2 Light Petroleum, redistilled, boiling range 40 to 
60°C. 

7.3 Procedure 

7.3.1 From the sample under test, draw at least two lest 
specimens each weighing about 5 g. 

7.3.2 Take one test specimen drawn as in 7.3.1 and 
weigh it accurately in a clean dry, tared weighing bottle. 
Place the weighing bottle containing the test specimen 
in the drying oven maintaii^ed at 105 f 3X and dry the 
specimen to constant mass (see Note under 4.2.1; and 
note the mass to an accuracy of 0.05g. 



7.3.3 If the material contains size or finish based on 
starch in which oil, fat or wax has been incorporated, 
treat the specimen in 0.4 N hydrochloric acid for 30 
minutes under reflux at the boil, rinse thoroughly in 
water and dry at a temperature not exceeding 55*^0. 
Place the specimen in a thimble in a Soxhlet extractor. 
Dry an extraction-flask at 95 to lOO'^C, cool in a 
desiccator and determing its mass. Assemble the 
apparatus and pour the solvent (see Note) slowly through 
the condenser until the siphon operates. Add a further 
1 to 20 ml of solvent. Heat the flask on a water-bath or 
electric hot plate so that the solvent siphons at least six 
times per hour for three hours, keeping the volume of 
solvent fairly constant by adding enougth of it to make 
up for any loss due to evaporation. 

NOTl: — ' The choice of .solvent should be as agreed lo between llie 
buyer and the sr I 'cr 

7.3.4 Disconnect the apparatus and remove the bulk of 
the solvent by means of the removal apparatus. 
Evaporate the extract carefully to dryness in the flask 
on a steam bath, removing the last traces of solvent by 
means of a jet of clean air. Further dry the contents in 
the drying oven at 105 ± 3*^0 to constant mass (see Note 
under 4.2. 1 ), cool in a desiccator and determ ine the mass 
of the specimen to an accuracy of 0.05 g. 

7.3.5 Similarly repeat the test with the remaining test 
specimen(s). 

7.4 Calculation 

Calculate the percentage of fatty matter by the following 

formula: 

Fatty matter, percent, on dry mass basis =: -> joo 

a 

where 

h ^ mass in g of the extract (see 7.3.4), and 
a - oven-dry mass in g of the test specimen 
(see 7.3.2). 

7.4.1 Determine the mean of all values as obtained 
in 7.4. 

8 REP0R1 

The report .shall include the following infonnation: 

a) Average moisture content, percent; 

b) Average size or finish, percent. 

c) Average ash content, percent; 

d) Average fatt}' matter, percent; and 

e) Solvent used in the extraction of fatty matter. 
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DETERMINATION OF SOIL RESISTANCE AND SOIL RELEASE 
EFFICIENCY OF FINISHED TEXTILE FABRICS 

(Source: IS 11813:1986) 

The soiling of textile fabrics is one of the most difficult problems associated with their use. Cotton and cellulosic 
fabrics do not pose a severe problem of soiling because of their high moisture regain. Nevertheless, the resin 
finished ccllusosic fabrics and fabrics rich in synthetic fibres pose a severe problem of soiling during their usage. 
The soiling of fabrics is due to: (a) interfacial attraction or Vander Wall forces, (b) electrostatic attraction, 
(c) mechanical forces, and (d) hydrophobic ity of the fibres. 

The soil is mainly of two types, namely, dry or particulate soil and oily or greasy soil. The former which includes 
particles of dust, sand, earth, soot, metallic oxides and carbon with tarry substances may be hydrophilic (metallic 
oxides) or hydrophobic (carbon) in nature. The latter includes glycerides, long chain fatty acids and alcohols, 
lubricating oil, etc, which are mostly hydrophobic. 

This method is for determination of soil resistance and soil release efficiency of finished textile fabrics and garments 
for both types of soil as mentioned above. In normal use, both types of soils may be present on the fabric. It is, 
therefore, advisable to test the fabric for both types of soil before use. 

For evluation of soil resistance and soil release efficiency of the fabric, synthetic soils are used for soiling purpose. 
Ferric oxide and carbon black in fine powder form are employed as particulate soil whereas used lubricating oil 
SAE 40 is employed as oily soil. In the absence of a standard used lubricating oil, it is recommended to use a 
standard oil and add to it 10 percent of carbon black particles of standard mesh size of 20 to 25 nm. 

Ihe latter is hydrocarbon based and is similar to natural soiling encountered in actual usage as it contains carbon 
particles dispersed in oil phase. The properties of these soils are given in Table 1 (see 5.2). 



I SCOPE 



note shall constitute a lot. 



1.1 It prescribes a method for detenu in ing soil resistance 
and soil release efficiency of finished textile fabrics and 
garments. 

1.2 The method can also be used to assess the relative 
washing efficiency of surfactant auxiliaries. 

2 PRINCIPLE 

A specimen of the fabric under test is soiled with 
synthetic soil, washed under prescribed conditions and 
dried. Simultaneously, a control specimen and a control 
washed specimen are taken from the fabric under test. 
The soil resistance and soil release efficiency of the fabric 
is determined as described in 7.3. 

3 SAMPLING 

3.1 Lot 

The quantity of one definite type and quality of a fabric 
or gannent delivered to a buyer against one despatch 



3.2 Sample shall be drawn so as to be representative of 
the lot. 

5.3 Sample drawn in compliance with the material 
specifications or as agreed to between the buyer and the 
seller to evaluate soil resistance and soil release efficiency 
of the textile fabric in the lot shall be held to be 
representative of the lot. 

4 APPARATUS 

4.1 An accelerotor consisting of a rotor capable of 
rotating at I 600 rpm. The rotor consists of motor to 
which a shaft is attached. The shaft carries two arms at 
the end which are enclosed in a circular chamber having 
a door. A hole is provided on the upper part of this 
chamber for pouring particulate soil. 

NOTF — Accelerotor type AB 7 of Atlas Electric Device Co, 
Chicago, USA may be used without the liner. Other similar 
tastruments capable of producing consistent results may also be used. 
l"his type of instrument can be fabricated with little efforts. 
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4.2 A gas tight micrometer syringe to apply oily soil on 
the fabric with an accuracy of 0.01 ml. 

4.3 A launderometer for washing the specimen. 

4.4 A drying oven in which temperature can he 
maintained at 70 ± 5X. 

4.5 A spectrophotometer used in colour matching' 
systems. 

4.6 A white plate coated with barium sulphate. 
5 QUALITY OF REAGENTS 

5.1 Unless otherwise specified, pure reagents shall be 
employed in the tests. Distilled water where the use of 
water as a reagent is intended, shall be used. 

NOTF — Turc chemicals' shijll mean ihe chemicals which do 
not contain impurities that nrtccf Ihcexpetimenial rcsulis 

5.2 Soil 

Ferric oxide or carbon black in tine powder fomi is 
used as particulate soil, whereas lubricating oil SAF 
40 conforming to IS 496 : 1982 'Specification for 
automotive internal combustion engine lubricating oils' 
or IS 10356 : 1982 'Specification for automotive 
internal combustion engine lubricating oils from base 
stocks of mixed crudes' after it turns black during 
usage, or any other equivalent oil is employed as oily 
soil. .The details of dry particulate and oily soils arc 
given in Table 1. 

5.3 A non-ionic detergent based on ethylene oxide 
condensate for washing, conforming to Type 2 of 
IS 9458 ; 1980 'Specification for synthetic detergents 
for washing woollen and other delicate fabrics'. 

NOTK — The delergent selected .should he capahic ol wnkini: at 
50 ± 5 °C satisfactorily. 



5.4 Carboxymcthyl Cellulose (CMC) 

Sodium salt to prevent redcposition of soil during 

washing. 

5.4.1 CMC normally used in si/.ing and printing of 
textiles is suitable. 

6 PREPARATION OF SPECIMEN 

6.1 From the sample as selected in 3.2, cut twelve 
specimens of 10 cm x 10 cm size. 

6.2 Take four of the twelve specimens as obtained 
in 6.1 and mark them as corurol specimens. Mark the 
other eight specimens as test specimens. 

7 PROCEDl RE 

7. 1 Soiling of the Specimens 

7. 1 . 1 A k'thodfor Puriiculatc Soil 

7. 1. 1. 1 Take four test specimens {sec 6.2) and weigh 
each of them nearest to one mg. 

7.1.1.2 Weigh the particulate soil exactly 5 percent of 
the bone dry mass of the two test specimens. 

7.1.1.3 Keep the arms of the accelerolor in horizontal 
position and place the two test specimens one on each 
arm. 

7.1.1.4 Secure the door of the chamber tightly and pour 
the calculated and weighed amount of soil (see 7.1.1.2) 
inside the chamber through a hole situated in the upper 
part of the chamber. 

7.1.1.5 Switch on the rotor and maintain its speed at 
I 600 rpin for one minute. This simulates deposition of 



SI No. 

i) 

ii) 
iii) 
iv) 

V) 

vi) 



Property 

Physical nature 
Chemical nature 
Colour 

Density (g/cm') 
Viscosity ( cps ) 
Particle size (microns) 



Table 1 Properties of Soils to be Used 

{auuM's52andl.\22) 



{\c(\ LutHicatint! Oil 

LiqiiiJ 
Hydr()pht)bic 

0.^1 ±0 01 

275 



KerrirOOdf 


(arhon Black 


Powder 


Powder 


Hydrophihc 


Hydrophobic 


Red 
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airborne soil on the test specimens. Take out the 
uniformly soiled test specimens and keep them aside 
for spectrophotometric measurement and washing. 

7.1.1.6 Repeat the procedure from 7.1.1.2 to 7.1.1.5 
for remaining two test specimens as obtained in 7.1.1.1 
(A'^^Note 1 under 7.1.2.6). 

7.1.2 Method for Oily Soil 

7. 1 .2. 1 Take the other two test specimens {see 6.2) and 
weigh each of them nearest to one mg. 

7.1.2.2 Calculate the amount of 'used lubricating oil' 
{see 5.2) 45 percent on the mass of the test specimens 
and convert it into ml taking into account the density of 
the oil Cve;^ Table I). 

7.1.2.3 Pour exactly half of the calculated amount on 
each test specimen with the help of a gas micrometer 
syringe and place them on each arm of the rotor of the 
accelcrotor. 

7.1.2.4 Secure tightly the door of the chamber, switch 
on the motor and maintain its speed at I 600 rpm for 
three minutes. Take out the uniformly soiled test 
specimens and keep them aside for spectrophotometric 
measurement and washing. 

7.1.2.5 The uniformly soiled test specimens shall not 
have maximum reflectance variation of more than ±5 
percent. In case, the test specimens as soiled in 7.1.2.4 
do not meet this requirement, two fresh test specimens 
shall be cut from the sample and treated as given 
in 7.1.2.1 to 7.1.2.4 till they meet the requirement given 
in 7.1.2.5. 

7.1.2.6 Repeat the procedure given in 7.1.2.1 to 7.1.2.5 
for the remaining two test specimens {see 6.2). 

NOTES 

1 The chamber should be cleaned in between two successive soiling 
operatioas. 

2 Alternatively the sample is tlxed on an embroidery ring and secured 
tight. 11k exact amount of soil is poured in the middle of the sample 
and allowed to wick for 1 6 to 20 hours. Each sample is processed 
similarly. 

7.2 Washing 

7.2.1 Wash two of the control specimens {see 6.2) 
and four soiled test specimens, two each as obtained 
in 7.1.1.5 and 7.1.2.5 in a launderometer in separate 
baths each containing 3.5 g/1 of a non-ionic 
detergent Cvee 5.2) and I g/1 carboxymethy I cellulose 



{see 5.4) at 50°C for 30 minutes at a liquor ratio 
of 1:50. 



NOTE — The specimens should be fully exposed to the wash liquor 
from both the sides. 



7.2.2 Rinse the washed specimens with tap water for 
10 minutes and again rinse them with distilled water. 

7.2.3 Dry the washed specimens in an electric oven at 
70±5°C for 20 minutes. 

7.3 Assessment of Soil on Fabrics 

7.3. 1 Calibrate the spectrophotometer against a standard 
white plate of barium sulphate as per the method given 
in Annex A. 

7.3.2 Find out the minimum percent reflectance on the 
spectrophotometer and note down the corresponding 
wave length for two specimens soiled with particulate 
soil — ferric oxide as obtained in 7.1.1.6 and that of 
two particulate - soiled and washed specimens at the 
same wavelength as above, as obtained in 7.2.3 at four 
different places on each side for each specimen and 
calculate the average value from these sixteen readings - 
eight for each specimen for both the sets, soiled and 
soiled-washed separately. Repeat the exercise for one 
control and one control-washed specimen at the same 
wavelength as above and calculate the average of eight 
readings for each separately. 

733 Find out percent reflectance on a spectrophotometer 
at 450 and 650 nm for the two specimens soiled with 
oily soil as obtained in 7.1.2.6 at four different places 
on each side for each specimen and calculate the average 
of 32 readings. Perform similar exercise on two oily 
soiled and washed specimens as obtained in 7.2.3, and 
one control and one control-washed specimen and 
calculate the average reflectance separately for oily 
soiled, soiled-washed, control and control-washed 
specimens. 



41)' 



7.3.4 Calculate the Kubelka-Munk ratio I -~J for soiled, 

soiled-washed, control and control-washed specimens 
separately as obtained in 7.3.2 and 7.3.3 for both types 
of soil using the following formula: 

K {\-Rf 
S " 



2R 



where 



K = Absorption coefficient. 
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S = Scattering coefficient, and 
R = Average percent reflectance as measured in 
7.3.2 or 7,3.3. 

7.3.5 Determination of Soil Resistance 

7.3.5.0 This can be done correctly only in case of 
particulate soil. 

K 

7.3.5.1 Find out ---value for the soiled and control 

sample and determine the soil resistance as follows: 



Soil Resistance, s = 



S 



=^ Kubelka-Munk ratio for particulate soiled 
^ ^- sample, and 



/jf ^ 



^). 



Kubelka-Munk ratio for control sample. 



7.3.6 Determination of Soil Release Ef/kicncy 

7.3.6.1 Calculate the degree of soil retained on the fabric 
specimen separately for particulate soil and oily soil 
using the formula: 



Ak.= 



where 






D.n = Degree of soil retained on the fabric 
specimen. 



Kubelka-Munk ratio for soiled-washed 
specimen, 

Kubelka-Munk ratio for control-washed 
specimen, 

Kubelka-Munk ratio for soiled unwashed 
specimen, and 

Kubelka-Munk ratio for control unwashed 
specimen. 



7.3.6.2 Calculate the percent soil retained on the fabric 
separately for both types of soil by multiplying l\, by 
100, that is, percent soil retained IK ^ 100. 

7.3.6.3 Calculate the percent soil removed during 
washing for both types of soil by the tbrmula. 

Percent soil removed during washing or soil release 
efficiency ~ 1 00 ( I IXu) where IX, is the value obtained 
in 7.3.6.1. 

8 REPORT 

fhe report shall include the following information: 

a) Nature, type and constructional details of fabric 
being tested; 

Nature, and type of finish given to the fabric; 



b) 
c) 

d) 

e) 



Percent soil retained on the fabric after washing 
separately for the particulate and the oily soil: 

Soil release efticienc) separately for the 
particulate and the oily soil; and 

Soil resistance of the fabric or j^'armcnt for 
particulate soil only. 
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ANNEX A 

{Clause 13A) 

METHOD FOR CALIBRATION OF SPECTROPHOTOMETER 



A-1 Keep the spectrophotometer in an air-conditioned A-4 Keep the white plate coated with barium sulphate 
chamber at 27 ± 2 ^C. below the sensor and calibrate the instrument at an 

interval of 10 nm. Set the reading to 100 ± 0.5 on the 
A-2 Switch on the instrument about 90 minutes before digital panel, each time, 
use. 

A-5 Calibrate the instrument for the full range of 
A-3 Set the arbitrary value, given with the instrument, wavelength from 380 to 760 nm. The instrument is 
on the panel. now ready for recording the measurements. 
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DETERMINATION OF FLAMMABILITY AND 
FLAME RESISTANCE OF TEXTILE FABRICS 

{Source ISII87I : 1986) 

The flammability is one of the important properties of textile materials, besides characteristics like combustion, 
thermal degradation, smouldering, after glow, smoke and toxicity With the increasing awareness of fire hazards 
and promulgation of rules and regulations by several advanced countries, the development of flammability standard 
needs no emphasis 



1 SCOPE 

It prescribes two methods for determining the 
flammability and flame resistance of textile fabrics It 
applies to all types of textile fabrics, clothing and 
garments whether woven, knitted, bonded, laminated 
or surface coated 

2 APPLICATION 

2.1 Method A based on vertical flame test is 
recommended tor evaluating flame resistance ot all types 
of textile fabrics Method B based on 45° inclination 
flame test covers the evaluation of flammability ol textile 
clothing and textiles intended to be used m clothing 

2.1.1 The methods described are not applicable to rugs 
and carpets and for interior fabiics used tor passenger 
vehicles 

3 DEFINITIONS 

For the purpose of this standard, the following definitions 
shall apply 

3.1 Flammability 

The characteristics of a material which pertain to its 
relative ease of ignition and relative ability to sustain 
combustion 

3.2 Flame 

As related to textile flammability, a hot, luminous /one 
of gas or matter m gaseous suspension or both, that is, 
undergoing combustion, which is relatively constant in 
size and shape and which produces a relativel) low heal 
flux 

3.3 Ignition 

Flaming of the specimen for a period of 1 s or more 
after the removal of the igniting source 



3.4 Flashing 

The sudden transition ot a state of total surface 
involvement m a fire of combustible material within a 
compartment 

3.5 Flame-Retardant 

A chemical used to impart flame resistance 

3.6 Flame-Retardant Finish 

A process for incorporating or adding flame retardant(s) 
to a material or product 

3.7 Flame-Resistance 

Fhe property of a material whereby flaming combustion 
IS prevented, terminated, or inhibited following 
application of a flaming or non-flaming source ot 
Ignition, with or without subsequent removal of the 
Ignition source The degree ot flame resistance exhibited 
by a specific material during testing may vary with 
different test conditions 

3.8 Flame Resistant 

The material having flame resistance 

NO 1 L — Hamc resistant is a mandatory dtstnption for a product 
that meet*; established tonformanu standard when the product is 
tested by a specific method Where no conformance standard exists 
flame resistant is a relative term and is used to compare one material 
with another 

3.9 Flame-Proof Fabric 

A fabric which does not propagate flame, that is, any 
flame goes out quickly when the igniting flame is 
withdrawn 

3.10 Glow 

Visible flameless combustion of the solid phase of a 
material 
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3.11 After-Glow 

Persistence of glow in a material under specified test 
conditions, after the removal of an external ignition 
source or after the cessation (natural or induced) of 
flaming of the material. 

3.12 Duration of After-Glow (After-Glow Time) 

The time for which a material continues to glow, under 
specified test conditions, after cessation of flaming, or 
after removal of the ignition source. 

3.13 Extent of After-Glow 

The area of specimen in which the after-glow spreads 
beyong the area damaged by flaming. 

3.14 Duration of Flame (After-Flame Time) 

The length of time for which a material continues to 
flame, under specified test conditions, after the ignition 
source has been removed. 

3.15 Char Length 

The distance from the edge of the specimen exposed to 
the flame under specified test conditions, to the upper 
edge of the charred section of the specimen, expressed 
in metric units. 

3.16 Raised Fabric 

A fabric with raised, brushed or napped surface or with 
cut or uncut pile. 

3.17 Unraised Fabric or a Fabric of Plain Surface 

A fabric having a surface significantly free from raised 
fibres, nap or pile. 

4 PRETREATMENT OF FABRIC 

4.1 In order to determine the durability of a flame- 
retardant in case of treated fabrics, the specimens shall 
be subjected to leaching, washing, and/or dry cleaning 
treatments as described in Annex A depending upon 
the end use. 

4.1.1 The selection of leaching, and/or dry cleaning 
treatments, the number of such treatments and their 
sequence shall be as agreed to between the buyer and 
the seller or as specified in the relevant material 
specification. 



4.1.2 In reporting the results of a test it shall be clearly 
stated whether the fabric was tested: 

a) without preliminary dry cleaning, leaching and 
washing procedures, or 

b) after specified dry cleaning procedures, or 

c) after specified leaching and/or washing 
procedures. 

5 SAMPLING 

Sample for test shall be selected so as to be representative 
of the lot. Sample drawn in accordance with the material 
specification or as agreed to between the buyer and the 
seller shall be held to be representative of the lot. 

6 METHOD A: VERTICAL FLAME TEST 

6.1 Principle 

A conditioned strip of fabric is suspended vertically and 
ignited at the base by flame impinging on both sides in 
standard manner. After igniting the specimen for a 
specified period of time, the char length, after-flame 
and after-glow characteristics are noted. 

6.2 Apparatus 

6.2.1 A means for providing the atmosphere for 
conditioning and testing (see 6.3.1 and 6.3.2). 

6.2.2 The flammability tester consisting of: 

a) Clip - A suitable clip for suspending the test 
specimen above the flame. 

b) Shield ~ An incombustible box 305 mm x 
305 mm x 760 mm open at the top, and 
provided with a vertical transparent front. An 
opening, 25 mm deep and 125 mm long is left 
at the bottom of the front, to allow 
manipulation of the gas burner 
{see¥\g. 1). 



SLIDING 
TRANSPARENT 

FRONT 



CLP SU9l>eNOC0 
FORM STECL BAR 




SHCIO (STCtL PIATC 
,VWTH A>4GIE'IR0N 
CORNERS, OPEN Al TOP) 



APERTURE K) PERMTT^ 
MAMPULATION OF BURNER 



Fig. 1 Apparatus for Testing Flameproof Materials 
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c) Gas burner - A Bunsen burner about 1 50 mm 
high with an internal diameter of 9 mm. 

d) Specimen holder -Conmimg of two U - shaped 
metal plates between which the fabric specimen 
can be held in such a way that the fabric 
specimen is free at the bottom and is held at 
the top and sides so that the total exposed arer^ 
is 50 mm x 305 mm. The specimen holder 
will be positioned in the draught-free box 
vertically so that the igniting flame strikes the 
specimen centrally and 19 mm above the 
bottom edge of the specimen. 

e) Clamps - These may be plain or serrated spring 
clips or small clamps. When made of smooth 
material, it may be necessary to insert emery 
paper to increase friction. 

Weights - Weights such as are used with 
laboratory pan balances are satisfactory. A 
suitable pan may be made from a laboratory 
balance tray and wire. 

g) Stenter pin plates - Two stenter pin plates, each 
consisting of a flat plate carrying pointed pins 
attached to one side of its broad surface, to 
prevent movement of the lower end of the test 
specimen during the application of the test 
flame. Each plate is secured at one end to the 
side of the shield in the horizontal position. 

6.2 J A Stop-watch - with an accuracy up to 0. 1 second. 

6.3 Conditioning and Testing Atmospheres 

6.3.1 Conditioning - Before testing, condition the 
specimens for 24 h in a standard atmosphere of 65 i 2 
percent relative humidity and 27 ± TC temperature {see 
IS 6359:1971 'Method for conditioning of textiles') given 
in section B- 1/1 . If the test is not carried out immediately 
after conditioning, place the specimens in a tightly closed 
container until the commencement of the test. Each 
specimen shall be tested within two minutes of removing 
it from either the conditioning atmosphere or the 
container. 

6.3.2 Testing Atmosphere - Carry our the test in a 
substantially drdLUghl-het room or enclosure in an 
atmosphere of relative humidity between 20 to 80 percent 
and temperature between 20 to 35''C. 

6.4 Test Specimens 

6.4.1 The test specimen shall be 315 mm long x 50 
mm wide. It shall be prepared in accordance with 6.4.2. 



6.4.2 Six specimens, where appropriate, three in warp 
direction and three in weft direction shall be cut from 
the sample (5) so as not to include selvedge {see Note). 
They shall be cut from three widely separated sections 
of the sample. The specimens shall be conditioned as 
specified in 6.3.1. 

NOTE — The test specimen should m\ have loose threads or any 
fornioffnnge along its edges, that might atlcct the case of ignition, 
cau.se initial flaring or flashing and thus prejudice Oie test. 

6.5 Procedure 

6.5.1 Keep the apparatus in a substantially draught- 
free room or enclosure {see Note 2) having atmosphere 
as described in 6.3.2. Suspend the test specimen from 
the clip so that it hangs vertically, with its lower end 
held by the horizontal stenter pin plates in such a way 
that the bottom 6 mm of the specimen is attached to the 
horizontal stenter pins thereon. The plates shall be so 
fixed that not more than 9 mm of the specimen on either 
side is covered by them. 

NOTrs 

1 In case of fahrics that shrink on burning, specimens may 
be mounted on suitable specimen holders so that the two long 
edges are held securely. In this case, the size of each specimen 
shall be 70 mm x 3 1 5 mm so that the total exposed area is 

50 mm X 305 mm. 

2 Ikcaase the test is carried out in a draught-free room, the air in the 
room is likely to become contaminated with the products of 
combustion Where these products include potentially toxic 
substances, for example. hydfX)chk)ric acid, phosphomus compounds, 
etc. a mask or respirator capable of removing these substances should 
be wom. o\ ihc test may convcnienti) be carried out in fiimc hood 
with (he draught shut off If obnoxious fumes are produced, these 
may be removed by turning on the draught between the test(s). 

6.5.2 Shut off the air supply to the gas burner completely 
and adjust to give a luminous flame 38 mm in length. 
Place the gas burner such that the base of the flame is 
19 mm below the middle of the lower edge of the 
specimen. Apply the flame for a period of 1 2 seconds to 
the mid-point of the lower edge of the specimen and 
then withdraw the flame. 

6.5.3 Record the duration of flaming, extent of after- 
glow, the duration of after-glow and occurrence of 
flashing over the specimen. 

6.5.4 When the after-glow has ceased, remove the test 
specimen from the clip and stenter pin plates and attach 
two clamps, one on each side of the charred area, 6 mm 
from lower edge of the test specimen. Attach a weight 
to one clamp gently so that combined weight is equal to 
about 10 percent of that required to tear the unburnt 
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material. Measure the length of char or melt to the 
nearest 5 mm as the difference between the original 
length of test specimen and the distance of the unexposed 
edge to the end of the tear made on the test specimen. 

NOTES 

1 If the material under test is made up of a thermoplastic fibre, it 
may be necessary to make a small cut vertically (with a pair of 
scissors or razor blades) through the area of resolidified polymer 
which extents round the charred areas. The clamps are then attached 
and the material is tested by the method as described above. 

2 In order to determine the weight required to tear the unbumt 
material, an unbumt specimen is laid on a table and a cut. about 
6 mm long, made in the middle of one end. A clamp is attached 
to the material on each side of the cut, and a weight is attached 
to the clamp on one side. The material is then gently lifted by 
the other clamp and the cut is observed. The process is repeated, 
if necessary, until the minimum weight necessary to tear the 
material is found. The combined weight of the clamp and 
attached weights is taken as the weight required to tear the 
unburnt material. 

6.5.4.1 Alternatively, the char length may be measured 
by the method prescribed in Annex B. 

6.6 Report 

Report the following separately for each specimen before 
and after the leaching, washing and/or dry cleaning 
treatments: 

a) Whether or not flashing occurs over the surface 
of the specimen; 

b) Duration of flame (after-flame time) in seconds; 

c) Duration of after-glow in seconds; 

d) Char length to the nearest 5 mm; 

e) Extent of after-glow; and 

t) Any abnormal behaviour occurring under the 
influence of the flame - for example, melting 
dripping, shrinking from the flame and abnormal 
charring. 

7 METHOD B : THE 45^ FLAME TEST 

7.1 Principle 

Specimens cut from the textile are prepared by brushing 
if they have a raised fibre surface, by dry cleaning and 
laundering if they have a flame-retardant finish and by 
drying. The dried specimen of the fabric is held at an 
angle of 45'' to the horizontal and a standardized flame 
is applied to the surface near the lower end for I s. The 
time required for flaming to proceed up the fabric a 
distance of 127 mm is measured. Ignition or fusing of 
the base of specimens having a raised fibre surface is 
noted. 



7.2 Apparatus 

7.2.1 Flammability Tester 

7.2.1.1 Draught'proofbox 

Consisting of a ventilated draught-proof box 
(370mm x 220mm x 140mm approx) containing 
standard ignition mechanism and a specimen rack 
inclined at 45"^ and adjustable laterally so that the surface 
of the tested fabric will be at a standard distance from 
the micro-burner. For ventilation it shall be provided 
with 12 holes each 13 mm in diameter equidistantly 
spaced, near the top of the rear wall and by a slit 
300 mm long and 13 mm wide (or any equivalent 
ventiating strip) below the sliding glazed door. The 
glazed door slides in grooves at the front of the cabinet. 
A knob moves the catch mechanism used to hold the 
sliding door in an open position for insertion of the 
specimen holders. 

7.2. 1 .2 Specimen rack 

It provides support for the frames in which the specimens 
are mounted. The angle of inclination is 45 degrees. 
Two guide pins projecting downward from the centre of 
the base of the rack, travel in slots provided in the floor 
of the chamber so that adjustment can be made for the 
thickness of the specimen in relation to the flame front. 
An indicating finger is provided, the forepart of which 
touches the specimen when the rack is correctly adjusted. 
Two control knobs hold the rack in test position. The 
knobs can be reached under the stage of the cabinet and 
permit forward and backward movements of the rack 
when loosened. 

7.2.1.3 Specimen holders 

Each specimen holder shall consist of two matched metal 
U-plates between which the fabric can be held in such a 
way that the fabric specimen is free at the bottom and is 
held at the top and sides with 40 mm of width and 
150 mm of length exposed. The specimen holder shall 
be so made that it will drop on the specimen rack into a 
precisely determined position of 45° inclination and will 
be positioned in the specimen rack so that the igniting 
flame strikes the specimen centrally and 6 mm above 
the bottom edge. Five specimen holders are provided. 

7.2.1.4 Ignition mechanism 

The ignition mechanism shall comprise a micro-burner 
mounted on a rotatable spindle so that, at the 
commencement of each test, it moves to a position 



316 



PART 2, SECTION D/27 



SP 15 (Part 2): 2000 



perpendicular to the surface of the fabric; the respective 
parts of the apparatus shall be so disposed that the end 
of the micro-burner is 8 mm above the upper surface of 
fabric. A flame 16 mm long shall be produced at the 
micro-burner by butane gas or petroleum gas (see Note 
under 7.3.1) taken from a small cylinder, a sensitive 
reducing valve and a manometer device. The ignition 
mechanism provided shall be such that the flame is 
maintained in the igniting position for the duration of 
the test. It shall be provided with means for the timing 
of the interval (in seconds to the nearest 0. 1 second) 
from the moment of first impingement of the flame on 
the fabric specimen to the time when the weighed cotton 
thread is burnt through. The cotton thread is stretched 
from a guide ring through suitable thread guides 
provided on the specimen frame and chamber walls, 
permitting the lacing of the thread in the proper position 
exactly 127 mm from the point where the centre of the 
ignition flame impinges on the lest specimen. A weight 
attached by means of a clip to the cotton thread, in 
dropping, actuates the stop motion. 

7.2,1.5 End point 

The end point of the test is indicated by the burning 
through of a weighted cotton thread horizontally 
mounted across the specimen holder 127 mm from the 
point of ignition and not more than 6 mm above the 
surface of the specimen. 

7.2.2 . Brushing Device 

7.2.2.1 Movable carriage 

The brushing device consists of a base board over which 
a small carriage is drawn. This carriage runs on parallel 
tracks attached to the edges of the upper surface of the 
base board. A brush is hinged with pin hinges at the 
rear edge of the base board and rests on the carriage 
vertically with a pressure of 150 g. The carriage is so 
constructed as to receive the specimen in its holder and 
to permit its longitudinal brushing as the carriage is 
slowly moved beneath weighed brush. 

7.2.2.2 Brush 

40 mm long, comprising two rows of nylon moiiolil tufts 
0.4 mm in diameter and 20 mm in length mounted in a 
staggered position. There are four tufts per 25 mm and 
each tuft contains 20 filament ends. The brush is 
mounted so that it may move freely in a vertical direction 
and is weighted so that it rests on a horizontal surface 
with a load of 150 g. 



NOn- — For further details, ASTM l) 1230-l*)72 (issued bv the 
AnKrican Socict> lor Testing and Materials) ma> he rclbrrcd 

7.2.3 Laboratory Drying Oven -- maintained at 
105 f3T. 

7.2.4 Desiccator - 250 mm in diameter. 

7.2.5 Mercerized Cotton Sewing Thread 

Corresponding to variety No. 20 of IS 1720 ; 1978 
'cotton sewing thread'. 

7.2.6 Worsted Test Fabric 

Well scoured, undyed worsted cloth, plain weave, 170 
to 180 g/m-. 

7.3 Reagents 

7.3.1 Butane gas 

NOTI" In plnor ot butane gas. commcrically available liquefied 
pclnilctim gas (I.IHi ) may also be used 

7.3.2 Calcium Chloride (Anhydrous) 

7.4 Test Specimens 

7.4.1 Five test specimens each measuring 150 mm x 
50 mm shall be selected as given in 7.4.2 for each test 
and prepared as described in 7.4.3. 

7.4.2 Determination of the Type of Specimen 

Before specimens for the standard test are cut, establish 
by preliminary tests which type of specimen gjvcs the 
highest observed burning rate. Conduct the preliminary 
tests as follows: 

a) Unraised fabrics Test one specimen cut in the 
warp or length direction of the fabric and one 
cut in the weft or width direction. If there is a 
face side to the fabric these specimens shall be 
tested with the face side uppermost and two 
additional specimens sh ill be tested with the face 
side downwards. 

b) Raised fabrics - Fabrics raised on one surface 
only are always tested with the raised surface 
uppemiost. Prepare two specimens cut m the 
warp direction, and test one with the lie of the 
nap or pile upwards and one with the lie 
downwards. Prepare two specimens cut in the 
weft direction and test these also in both 
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directions with respect to the lie of the nap or 
pile. 

7.4 J Preparation of Specimens 

Cut five specimens each of the type shown by 
preliminary tests (see 7.4.2) and of size given in 7.4.1 
and mark out on the surface opposite that to be tested, 
with the long dimensions in the direction in which 
burning is most rapid as established in the preliminary 
trials {see 7.4.2). 

NOTE — The end of each specimen towards which, and on the 
surface of which, flame spread is most rapid shall be identified 
by attaching a staple to it. The specimens shall then be cut from 
the fabric. 

7.4.3.1 Each specimen having a raised fibre surface 
shall be brushed once against the lay of the surface fibres 
with the brushing device. Other fibres do not require 
brushing. 

7.4.3.2 Condition the specimen in accordance with 7.5.1. 

7.5 Conditioning and Testing Atmospheres 

7.5.1 Conditioning 

Dry the specimens for test, already cut and mounted in 
their holders, for 30 minutes in the ventilated drying 
oven maintained at 105 ± yc Cool each specimen, still 
in its specimen holder, in a desiccator or air-tight 
container over anhydrous calcium chloride for at least 
15 minutes. Keep each specimen enclosed until 
immediately before the test. 

7.5.2 Testing Atmosphere 

Carry out the test in an atmosphere of relative humidity 
between 20 percent and 80 percent and temperature 
between 20^C to 35T. 

7.6 PROCEDURE 

7.6.1 Set up the flammability tester with its base 
horizontal. Adjust the specimen rack so that the surface 
of the fabric to be tested will be 6 mm from the end of 
the burner in its igniting position. Open the control valve 
of the fuel supply and allow approximately 5 minutes 
for the air to be driven from the fuel line. Ignite the gas 
and adjust the flame so that it bums steadily and has a 
length of 15 mm measured from the tip of the flame to 
the nozzle of the burner. 



7.6.2 Remove one fabric specimen from the desiccator 
and place it in position on the specimen rack. The test 
specimen should be ignited within 45 seconds of the 
time it was removed from the desiccator. Thread the 
detecting cotton thread (see 7.2.5) through the guides 
and attach the weight to the cotton thread close to and 
just below the guide ring. Close the door of the apparatus. 
Set the stop watch at zero. Conduct the test in a draught- 
free room with the apparatus under conditions as 
described in 7.5.2. 

7.6.3 Move the ignition flame to the igniting position 
and immediately start timing mechanism. Apply the 
flame to the specimen for a period of one second until 
the cotton thread is severed by the advancing flame. 
Timing is automatic, starting upon application of the 
flame and ending when the weight is released by the 
burning of the detecting cotton thread. 

7.6.4 Record the time of flame spread for each specimen 
and note whether the base of each specimen having 
raised fibre surface is ignited or flised to a point where 
the damage is apparent from the bottom of the specimen. 
Repeat the procedure until all the five specimens have 
been tested. 

NOTE — The time of flame spread is the average time required for 
flaming to proceed up the fabric specimen to a distance of 1 27 mm. 

7.6.5 Calculate the average of the time of flame spread 
obtained for the five specimens. 

7.6.6 If average time of flame spread (7.6.5) is less 
than 3 '/a seconds or if some of the specimens do not 
bum, test five additional specimens. The time of flame 
spread of the fabric shall then be the average time for 
the test specimens, or for the number of specimens that 
bum. 

7.7 Report 

The report shall include the folowing: 

a) Average time of flame spread for the five or 
ten specimens or for the number of specimens 
that bum before and after dry cleaning or 
washing separately; and 

b) The ignition or fusing of the base fabric of 
textiles having a raised fibre surface when 
the base fabric of more than one of the five 
(or two of the ten) specimens tested ignites 
or fuses, before and after dry cleaning or 
washing separately. 



318 



PART 2, SECTION D/27 



SP 15 (Part 2): 2000 



ANNEX A 

(Clause 4A) 
LEACHING, WASHING AND DRY CLEANING TREATMENTS OF FABRICS 



A-1 LEACHING TREATMENT 

A-1.1 General 

This treatment is applicable to non-apparel fabrics such 
as awnings, hatch covers and theatre curtains which 
would not normally be subjected to water or to dry- 
cleaning in use but which might be subjected to spot 
cleaning or casual rinsing, for example, under a tap. It 
is also used as a preliminary treatment to the dryckaning 
procedure in order to remove water soluble fmishes 
which, in use, may be affected by wetting. There is no 
objection to steeping together similar fabrics with the 
same finish. 

A-1.2 Specimens 

Use sufficient fabric to permit subsequent preparation 
of test specimens of the size and number required in 
Method A or B. 

A- 1.3 Reagents 

A-L3.1 Water ~ of \60 ± 20 mg/l hardness (expressed 
as calcium carbonate) from one of the following sources: 

a) Supply water of 160 i 20 mg/l hardness. 

b) Supply water of higher than 180 g/ 1 hardness 
and diluted to 160 ±20 mg/l hardness with water 
of lower hardness. 

c) Supply water of known initial hardness of V 
mg/l where n is less than 140 mg/l and 
artificially hardened to 1 60 ± 20 mg/l . To 5 litres 
of the water add 500 ml of the calcium chloride 
solution {see A-L3.2) and follow this with 
500 ml of the sodium hydrogen carbonate 
solution {see A-I.3.3) and then sufficient of the 
water to give a total of 10 i 0.1 litres. 

A- 1.3,2 Calcium Chloride Hexahydrate 

43.8 (160 - n) mg/l solution in water of hardness w mg/l . 

A-1.3.3 Sodium Hydrogen Carbonate 

33.6 (160 - n) mg/l solution in water of hardness /; mg/l . 



A- 1. 3.4 Non-iofUc IWfdn^ A^cnt 

Confonning to IS 9458 : 1994 'Synthetic detergents for 
washing woollen and silk fabrics'. 

NO 11 - llic exact noturcorthcucttmgngcnt is not criticnl 

A-1. 4 Apparatus 

A- 1 .4. 1 Flat- Bottomed Dish 

A-L4.2 Iron nr Press to be used at a temperature 
setting not exceeding I20T. 

A- 1.5 Procedure 

A- 1.5.1 Immerse each specimen in water (.9c*£^ A- 1.3.1) 
containing 0.5 g/l of non-ionic wetting agent in the flat- 
bottomed dish at liquor ratio of 1 :20 at a temperature of 
40 t 1 X. After 30 minutes, remove the specimen, rinse 
in the water (see A-1.3.1) using a liquor ratio of 1:20 
for 2 minutes, partially dry the specimens by any method 
suitable for the fabric type and then iron or press at a 
temperature setting not exceeding I20"C. 

A-2 HARD WATER WASHING TREATMENT 
USING NELTRAL SOAP OR SYNTHETIC 
DETERGENT SOLUTION 

A-2.1 General 

This treatiTient is applicable to those fabrics which would 
normally be subjected to a water wash treatment in use. 

A-2.2 Specimens 

Use sufficient fabric to pennit subsequent preparation 
of test specimens of the size and number required in 
Method A or B. 

A-2.3 Apparatus 

A-2.3.1 A mechanical washing device, for example, 
wash-wheel sponsored by the Society of Dyers and 
Colounsts or the launderometer sponsored by the 
American Association of Textile Chemists and 
Colourisrs {see also IS 1299 : 1984 'Method for 
determination of dimensional changes on washing of 
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fabrics woven from rayon and synthetic fibres' given in 
Section C/6) Whichever type of machine is used, the 
volume of the container should be at least twice that of 
the washing solution. All the material subjected to 
washing should be of the type under test; the use of other 
materials as loading material may give erroneous results. 

A-2.4 Reagents 

A.2.4.1 Soap 

Meeting the composition as specified in 7.1 of 
IS 1299 : 1 984 ^Method for determination of dimensional 
changes on washing of fabrics woven from rayon and 
synthetic fibres' given in Section C/6. 

A-2.4.2 Non-ionic Wetting Agent 

Based on ethylene oxide fatty alcohol condenstate 
conforming to IS 9458 : 1994. 'Synthetic detergents for 
washing woollen and other delicate fabrics'. 

A-2.4.3 Sodium Dihydrogen Phosphate - anhydrous 
(NaH^PO,). 

A-2.4.4 Disodium Hydrogen Phosphate - anhydrous 
(Na^HPO,). 

A-2.4.5 Hard Water 

With a hardness of 160 ir 20 mg/1 (expressed as calcium 
carbonate) {see A- 1.3.1). 

A-2.5 Procedure 

A-2.5.1 Treat the specimens in suitable mechanical 
washing device {see A-2.3.1) as given in IS 1299 : 1984 
'Method for determination of dimensional changes on 
washing of fabrics woven from rayon and synthetic 
fibres' given in section C/6 for a period given in A-2.5.3 
with sufficient washing liquor containing 5 g/l soap 
{see A-2.4. 1) and hard water {see A-2.4.5) to give a 
liquor ratio of I : 10 {m/m). 

A-2.5.2 Alternatively, instead of soap, a neutral 
synthetic detergent solution of following composition 
may be used: Sodium dihydrogen phosphate, anhydrous 
( NaHjPO^) - 0. 1 g/l . Disodium hydrogen phosphate, 
anhydrous (Na^HPO^) ~ 0.2 g/l . Non-ionic wetting agent 
of the ethylene oxide fatty alcohol condensate type - 
0.05 g/l . Hard Water - to make the required volume. 



NOTF — The pH of the solution in A-2.5.2 shall be adjusted 
to7.0±0.2. 



A-2.5.3 Keep the washing conditions as follows: 



5/ 
No, 


Composition of 
Fabric 


Solution 
Temperature 


Washing 
Time, min 


i) 


Cotton and linen fibres 


80to85°Cor 
60to70X 


30 


II) 


Polyamidc, polyester, 
regenerated cellulosic 
fibres 


55to60T 


30 


iii) 


Wool, silk and acetate fibres 38 to 40''C 


10 


iv) 


Acrylics, chlorofibres and 
modacrylic fibres 


38to40'»C 


30 



A.3 SOFT WATER WASHING TREATMENT 

A-3.1 General 

This treatment is applicable to those fabrics employed 
in end uses to which laundering will be applied. 

A-3.2 Specimens 

Use sufficient fabric to permit subsequent preparation 
of test specimens of the size and number required in 
Method A or B. 

A-3.3 Apparatus 

A-3.3.1 A Mechanical Washing Device ~ {see A-2.3.1). 

A-3.4 Reagents 

A-3.4.1 Water 

With a maximum hardness of 20 mg/1 (expressed as 
calcium carbonate). 

A-3.4.2 Soap 

Meeting the composition specified in 7.1 of IS 1299 : 
1984 'Method for determination of dimensional changes 
on washing of fabrics woven from rayon and synthetic 
fibres* given in Section C/6 and containing 3 percent 
sodium carboxymethyl cellulose. 

A-3.4.3 Non-ionic Wetting Agent 

Based on ethylene oxide condensate conforming to 
IS 9458: 1994* Synthetic detergent for washing woollen 
and silk fabrics'. 

A-3.4.4 Sodium Meta Silicate 

Conforming to IS 9424 : 1979 * Sodium metasilicate'. 
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A-3.5 Procedure 

A-3.5.1 Treat the fabric in a suitable mechanical 
washing device by the procedure specified in 
IS 1299 : 1984 * Method for determination of dimensional 
changes on washing of fabrics woven from rayon and 
synthetic fibres' given in Section C/6 for a period and 
at a temperature given in A-2.53 with sufficient washing 
liquor containing 5 g/I soap, 0.5 g/l non-ionic wetting 
agent, 3.5 g/l sodium metasilicate and soft water 
(see A-3.4.i) to give a liquor ratio of I : 10 (m/m). 

A.4 DRY CLEANING TREATMENT 

A-4.1 General 

This treatment is applicable to those fabrics which would 
normally be subjected to a dry cleaning treatment. 

A-4.2 Specimens 

Use sufficient fabric to permit subsequent preparation 
of test spec^ens of the size and number required in 
Method A or B. 

A-4.3 Reagents 

A-4.3.1 Perchloroethylenc or Petroleum Ether - dry 
cleaning grade. 

NpTR — Pcrchloroctliylene should be stored over anhydrous 
sodium carbonate to neutralize any hydrochloric acid Ibmicd 

A-4.4 Apparatus 

A-4.4,1 Suitable mechanical device consisting of a 
water bath containing a rotatable shaft which supports, 
radially, glass or stainless steel containers (75 ^ 5 mm 



diameter x 125 t 10 mm high) of approximately 550 t 
50 ml capacity, the bottom of the containers being 45 + 
10 mm from the centre of the shaft. The shaft/container 
assembly is rotated at a frequency of 40 \: 2 min •. The 
temperature of the water bath is thermostatically 
controlled to maintain the test solvent at 30 ± 2T. 

NO n - Other mechanical devices may also be used for the test 
provided that the results are identical with those obtained by the 
apparatus described under A-4.4. 1 

A-4.4. 2 Glass or stainless steel containers of 
approximately 550 ml capacity which shall be closed 
using solvent resistant gaskets. 

A-4.4. 3 Non-corrodible (stainless) steel discs, 
30 :i^ 2 X 3 1 0.5 tnm, smooth and free from rough edges 
of mass 20 i J g. 

A-4.5 Procedure 

A-4.5.1 Prepare a bag with inside dimensions of 
10 cm X 10 cm using the undyed cotton twill cloth by 
sewing together two squares of this cloth around three 
sides. Place the specimen and 12 steel discs inside the 
bag. Close the bag by any convenient means. 

A-4.5.2 Place the bag containing the specimen and the 
steel discs in the container and add 200 ml of dry 
cleaning solvent at 30 i TV. Treat the specimens for 
30 minutes at 30 t 2T in the specified mechanical 
device as specified in A-4.4. 1. 

A-4.5.3 Remove the bag from the container, withdraw 
the specimens, place it between the absorbent paper or 
cloth and squeeze or centrifuge to remove surplus 
solvent. Dry the specimen by hanging it in air at a 
temperature not exceeding 60X. 
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ANNEX B 

{Clause 6.5 A\) 

MEASUREMENT OF CHAR LENGTH 



B-1 APPARATUS 

B-I.i A hook and weight assembly. The combined 
mass of the assembly should be as given in Table I. 

Table 1 Mass to Tear Charred Fabric 



SI 
No, 


Mass of Fabric 
Being Tested 


Total Mass 

Used to 

Tear the Fabric 


i) 
ii) 


Less than 200 
200 to 600 


100 
200 


iii) 


Greater than 600 


400 



B-2 PROCEDURE 

B-2.1 Inspect the edge of the highest char penetration 
of the specimen to determine if as a result of 
thermoplastic behaviour, a thickening of the edge has 
developed. If this has occurred, make a cut after cooling, 



only sufficiently deep to cut through the highest portion 
of this thickened edge of the charred specimen. 

B-2.2 Fold the specimen parallel to its length and crease 
it lightly through the maximum visible portion of the 
charred length. 

B-2.3 Insert the hook with total mass as given in 
Table I, in the specimen one side of the charred area, 
8 mm in from the adjacent out-side edge of the charred 
length. 

B-2.4 Grasp the specimen with fingers on the opposite 
side of the charred area and raise gently until it supports 
the weight. The fabric will tear through the area until 
fabric strong enough to carry the load is reached. 

B-2. 5 Measure the distance from the end of the 
specimen which was exposed to the flame to the end of 
a tear made lehgthwise in the specimen through the 
centre of the charred area, as the char length. 



SP 15 (Part 2): 2000 

DETERMINATION OF FLAMMABILITY BY OXYGEN INDEX 

(.Somr: IS 13501 : 1992) 

Oxygen index results obtained using this method can provide a sensitive measure of the burning characteristics of 
a textile material intended for clothings under certain controlled laboratory conditions, and hence may be useful 
for quality control purposes. The results obtained are dependent upon the shape, orientation and isolation of the 
test specimen and conditions of ignition. For particular materials or applications, it may be necessary or appropriate 
to specify different test conditions. Results obtained from test specimens of dilTering thickness or by using difTercnt 
ignition porcedures may not be comparable and no correlation with flammabilily behaviour under other fire conditions 
is implied. 

Results obtained in accordance with this method must not be used to describe or appraise the fire hazard presented 
by a particular textile material or shape under actual fire conditions, unless used as one element of a fire risk 
assessment that takes into account all the factors pertinent to the assessment of the fire hazard of a particular 
application for the textile material. 



1 SCOPE 

1.1 It specifies method for determining the minimum 
concentration of oxygen, in admixture with nitrogen, 
that will support combustion of small vertical test 
specimens under specified test conditions. Fhe results 
arc defined as oxygen index values. 

1.2 The method provides a sensitive measure of the 
burning characteristics of textile materials intended for 
clothings. 

2 PRINCIPLE 

A small test specimen is supported vertically in a mixture 
of oxygen and nitrogen flowing upwards through a 
transparent chimney. The upper end of the specimen is 
ignited. The minimum concentration of oxygen in a 
mixture of oxygen and nitrogen flowing upward in a 
test chimney that will just support combustion is 
measured under equilibrium conditions of candle like 
burning. The equilibrium is established by the relation 
between the heat generated from the combustion of the 
specimen and the heat lost to the surroundings as 
measured by one or the other of two arbitrary criteria. 
namely, the period for which burning continues, or the 
length of specimen burnt. Thii^ point is approached from 
both sides of the critical oxygen concentration in order 
to establish the oxygen index. 

3 TERMINOLOGY 

For the purpose of this standard the definitions given in 
IS 11871 : 1986 'Methods for determination of 
flammability and fiame resistance of textile fabrics' and 
the following definition shall apply. 



3.1 Oxygen Index 

Ihc minimum concentration of oxygen by percentage 
volume in a mixture of oxygen and nitrogen that will 
just support combustion of material under specified test 
conditions. 

4 APPARATUS 

The following apparatus shall be arranged as indicated 
in Fig. 1 and 2. 

4.1 Test Chimney 

A heat resistant glass tube supported vertically on a base 
ihrough which oxygen-containing gas mixture can be 
introduced. The preferred dimensions of the chimney 
are 450 mm minimum height and 75 mm minimum 
diameter cylindrical bore. The upper outlet shall be 
restricted as necessary by an overhead cap having an 
outlet small enough to produce an exhaust velocity of at 
least 90 mm/s from a fiow rate within the chimney of 
30 mm/s (sec Note). Chimneys of other dimensions, with 
or without restricted outlets, may be used, if shown to 
give equivalent results The bottom of the chimney, or 
the base upon which the chimney is supported, shall 
incorporate a means for distributing evenly the gas 
mixture entering the chimney. The preferred means 
comprises solid glass beads of between 3 and 5 mm 
diameter, in a layer between 80 and 100 mm deep. Other 
means, such as radial manifolds, may be used, if shown 
to give equivalent results. A porous screen may be 
mounted below the level of the specimen holder, to 
prevent falling combustion debris from fouling the gas 
entry and distribution paths. The chimney support may 
incorporate a leveling device and indicator, to facilitate 
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vertical alignment of the chimney and a test specimen 
supported therein. A dark background may be provided 
to facilitate observation of flames within the chimney. 

NO TK — For tubes of 75 lo I ()0 mm diameter, a cap converging to 
an outlet of 40 mm diameter at a level at least 1 mm above the top 
of the cylindrical chimney has been found satisfactory. 

4.2 Test Specimen Holder 

Suitable for supporting a specimen vertically in the 
centre of the chimney. The specimen shall be supported 
by both vertical edges in a frame equivalent to that 
illustrated in Fig. 2, with reference marks at 20 mm 
and 100 mm below the top of the frame. The profile of 
the holder and its support should be smooth to minimize 
induction of turbulence in the rising flow of gas. 

4.3 Gas Supply 

Comprising commercial grade oxygen and nitrogen. If 
an air supply is used with oxygen or nitrogen, it shall be 
clean and dry. The gas supply system shall incorporate 
a drying device. The constituent gas supply lines shall 
be linked in a manner which thoroughly mixes the gases, 



before they enter the gas distribution device at the base 
of the chimney^ so that the variation in oxygen 
concentration in the gas mixture rising in the chimney, 
below the level of the test specimen, is less than 0.2 
percent (v/v). 

4.4 Gas Measurement and Control Devices 

Suitable for establishing the concentration of oxygen 
and nitrogen in the gas mixture entering the chimney 
with an accuracy of ± 1.0 percent (v/v). 

NOTE ~ System of measurement and control that have proved 
satisfactory include the following: 

a) Needle valves on individual and mixed gas supply lines, a 
paramagnetic oxygen analyzer that continuously samples the mixed 
gas, and a flowmeter to indicate when the gas flow through the 
chimney is within required limits; 

b) Calibrated orifices, gas pressure regulators and pressure gauges 
on the individual gas supply lines; or 

c) Needle valves and calibrated flowmeters on the individual gas 
supply lines. 

Systems (b) and (c) may require calibration after assembly to ensure 
that the compounded errors of the component parts do not exceed 
the requirements of 4.4. 



tcp«iin«#40<«Mn> 




1. 


Burning test specimen 


2. 


Specimen holder 


3. 


Igniter 


4. 


Debris screen of wire mesh 


5. 


Chimney support 


6. 


Bead bed 


7. 


Base plate 


8. 


Gas prcmixing point 


9, 


Cut-ofTvalve 


10. 


Orifice in holder 


11. 


Pressure gauge 


12. 


Precision pressure regulator 


13. 


Filter 


14. 


Needle valve 


15. 


Gas flow meter 


16. 


Temperature sensor 



Fig. I Diagram of Typical Apparatus for Determination of Oxygen Index 
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All dimensions in millimclrcs wiih loteranccs + 2^ mm 
Fig. 2 pRAMb Dlsign ior Si)m)RiiN(. N()N-SEn-Sni»h)KiiN(iTisi Shkimins 



4.5 Flame Igniter 

Comprising a tube that can be inserted into the chimney 
to apply to the test specimen a flame issuing from an 
outlet of 2 ± 1 mm diameter at the end of the tube ITie 
flame fuel shall be commercially available liquefied 
petroleum gas (LPG) . The fuel supply shall be adjusted 
so that the flame will project 6 to 25 mm vertically 
downwards from the outlet when the tube is vertical 
within the chimney and the flame is burning within the 
chimney atmosphere. 

4.6 Timing Device 

Capable of measuring periods up to 10 nhj. with an 
accuracy of 5 seconds. 

4.7 Soot, Fumes Heat-Extraction System 
Providing sufficient ventilation or exhaust to remove 



fumes or soot expelled from the chimney without 
disrupting the gas-How rate or temperatures in chimney. 

NOUS 

1 It soot-gcncraling materials arc being tested, tlic glass chimney 
may require cleaning to maintain g(M)d visibility, and the gas inlets, 
or inlet screen, and temperature sensor ( if titled ) may also require 
cleaning to tunctum proptily Suitable precautions should be taken 
to protcd personnel trom novious materials or bums during testing 
Of cleaning operations 

2 Any other suitable oxygen dnaly/er equipment based on the 
principle spctifiH in this mcti>od and capable of giving reliable »irid 
reproducible results directly . may also be used 

5 CALIBRATION OF EQUIPMENT 

5.1 For compliance with this method, calibrate the 
equipment periodically in accordance with the 
instructions given in Annex A so that the maximum 
interval between recahbration and use complies with 
the periods stated in Table I . 
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Table I Equipment Calibration Frequencies 

(Clause 5 A) 



Item 


Maximum Period 


Gas-flow rate controls 
Oxygen concentration controls 
Gas system joints (as required 
by A-2 in Annex A): 


6 months 
6 months 


a) forjoints disturbed use or 
cleaning of the apparatus 


24 hours 


b) for undistrubcd joints 


6 months 



6 PREPARATION OF TEST SPECIMENS 

6.1 Sampling 

Obtain a sample sufficient for preparatioj^of 5 to 10 test 
specimens. The sample shall be taken, if relevant, in 
accordance with the materials specification or otherwise 
specified. 

NO rii — For a material for which the oxygen index is known to 
within :t 2, 5 lest specimens may be sufficient. For materials of 
unknown oxygen index, or which exhibit erratic burning 
characteristics, between 8 and 10 test specimens may be required. 

6.2 Test Specimen Dimensions and Their Preparation 

Cut test specimens of size 140 i 5 mm x 52 ± 0.5 mm, 
Bnsure that the surfaces of the specimens are clean and 
free from flaws that could affect burning behaviour. The 
edges of the specimens shall be relatively smooth and 
free from furr or burrs of material left from machining. 

6.3 Marking of Test Specimens 

For monitoring the distance over which a specimen 
bums, it may be marked with transverse lines at one or 
more levels which are dependent upon the specimen 
form and the ignition procedure to be used. If wet inks 
are used, the marks shall be dry before the specimen is 
ignited. 

6.3.1 The reference marks for testing specimens are 
carried by the supporting frame (see Fig. 2). 

6.4 Conditioning and Testing Atmospheres 

6.4. 1 Conditioning 

Before testing, condition the specimens for 24 hours in 
a standard atmosphere of 65 ± 2 percent relative 
humidity and 27 ± 2T temperature (see IS 6359 : 1971 
^Method of conditioning of textiles' given in Section 



B-l/1). If the test is not carried out immediately after 
conditioning, place the specimens in a tightly closed 
container until the commencement of the test. Each 
specimen shall be tested within two minutes of removing 
it from either the conditioning atmosphere or the 
container. 

6.4.2 Testing Atmosphere 

Carry out the test in a substantially draught free room 
or enclosure in an atmosphere of relative humidity 
between 20 to 80 percent and temperature between 
20 to 35T. 

7 PROCEDURE 

7.1 Setting up the Apparatus and Test Specimen 

7.1.1 Recalibrate equipment components, if necessary 
(seeSA Annex A). 

7.1.2 The test shall be conducted in the testing 
atmosphere specified in 6.4.2. 

7.1.3 Select an initial concentration of oxygen to be 
used. When possible, this may be based on experience 
of results for similar materials. Alternatively, try to ignite 
a test specimen in air, and note the burning behaviour. 
If the specimen burns rapidly, select an initial 
concentration of about 1 8 percent (v/v) of oxygen; if the 
test specimen bums gently or unsteadily select an initial 
oxygen concentration of about 21 percent (v/v); if the 
specimen does not continue to bum in air, select an initial 
concentration of at least 25 percent (v/v), depending 
upon the difficulty of ignition or the period of burning 
before extinguishment in air. 

7. 1 .4 Ensure that the test chimney is vertical (see Fig. I ). 
Mount a specimen vertically in the centre of the chimney 
so that the top of the specimen is at least 100 mm below 
the open top of the chimney and the lowest exposed 
part of the specimen is at least 100 mm above the top of 
the gas distribution device at the base of the chimney 
(see Fig. 1 or Fig. 2 as appropriate). 

7.1.5 Set the gas mixing and flow controls so that an 
oxygen/nitrogen mixture containing the desired 
concentration of oxygen is flowing through the chimney 
at a rate of 40 ± 10 mm/s. Allow the gas to flow for at 
least 30 seconds to purge the system prior to ignition of 
each specimen, and maintain the flow without change 
during ignition and combustion of each specimen. Ignite 
the test specimen as described in 7.2. 
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7.1.6 Record the oxygen concentration used as the 
volume percent calculated according to the equations 
given in Annex B. 

7.2 Igniting the Test Specimen 

7.2.1 Apply the lowest visible part of the flame to the 
top of the specimen using a sweeping motion, if 
necessary, to cover the whole surface, but taking care 
not to maintain the flame against the vertical faces or 
edges of the specimen. Apply the flame for up to 30 
seconds, removing it every 5 seconds for just sufficient 
time to observe whether or not the entire top surface of 
the specimen is burning. 

7.2.2 Consider the specimen to be ignited, and 
commence measurement of the period and distance of 
burning, as soon as removal of the igniter, after a contact 
period increment of 5 seconds, reveals, burning 
supported by the whole of the top end surface of the 
specimen. 

7.3 Assessing Burning Behaviour 

For the purposes of 7.3.2 to 7.3.4 inclusive, observe 
and terminate the burning of individual test specimens 
as follows. 

7.3.1 Commence measurement of the period of burning 
as soon as the specimen has been ignited in accordance 
with 7.2, as applicable, and observe its burning 
behaviour. If burning ceases but spontaneous re-ignition 
occurs in less than 1 second, continue the observation 
and measurements. 

7.3.2 The concentration of oxygen is too high and must 
be reduced if the specimen bums and either the period 
or the extent of burning exceeds the relevant limits 
specified in Table 2. The concentration oxygen must be 
raised if the flaming of the specimen extinguishes before 
meeting the criteria specified in Table 2. Do not adjust 
the oxygen concentration after igniting the specimen. 

Table 2 Criteria for Oxygen Index Measurements 

(Clauses 1.3.2 ancn3A) 



Period of Burning After 
Ignition ( Seconds ) 

180 



Extent of Burning 

580 mm below the top 
of the specimens 



7.3.3 Adjust the oxygen concentration, insert a new 
specimen, or if the previous specimen is long enough, 
turn it end for end or cut off the burnt end, then purge 
and re-ignite. 

7J.4 Continue repeating 7.1.5 to 7 J.3 until the critical 
concentration of oxygen is determined. This is the lowest 
oxygen concentration that will meet the criteria specified 
in Table 2. At the next lower concentration that will give 
a difference in oxygen index of 0.2 percent or less, the 
specimen should not meet the criteria specified in 
Table 2. 

NOTES 

1 The critical oxygen concentration has been found to be dependent 
on the temperature of the specimen at ignition and the temperature 
ofthf gas mixture. 

2 For a material having consistent burning characteristics, the 
difference in oxygen concentration between and extinguishing 
as specified in 7J.2 will be reproducible within 0.1 percent to 
0.3 percent depending on the sensitivity of the flow measuring 
equipment and upon the particular oxygen concentration involved. 
Some materials, however, exhibit erratic burning characteristics 
because of inhomogeneity, char formation, dripping, bending, etc, 
which cause less reproducible results. In such cases, the critical 
concentration may be determined by a statistical testing method as 
given in American Statistical Association Journal, pp-967-970 
(1965). 

7.3.5 Perform the test at least three times by starting at 
a slightly different flow rate still within 30 to 50 mm/ 
second limits and again performing the procedure 
from 7.1.5 to 7.3.4. 

8 CALCULATIONS 

8.1 Calculate the oxygen index, //, of the material for 
each replicate in 7.3.5 by the formula: 

100 O, 



0,-fN, 



NOTE — These criteria do not necessarily produce equivalent 
oxygen index results for specimens of differing shape or tested using 
different conditions or procedures. 



where 

0^= the volumetric flow of oxygen in cmVs, at the 
concentration determined in 7.3.4; and 

N^= the corresponding volumetric flow rate of 
nitrogen in cmVs. 

NOTE — If an oxygen analyzer is used, the oxygen index should be 
determined using the readout trom the particular insUiiment used. 

8.L1 If air is used and either oxygen or nitrogen is 
added as required, calculate n assuming that air contains 
20.9 percent oxygen as follows: 

w -(100 xO,) + (20.9 X /i): 
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where 

A = the volumetric flow rate of air in cm Vs. 

9 TEST REPORT 

The test report shall include the following: 

a) Identification of the material tested, including, 
where relevant, the type of material, density, 
previous history, and the specimen orientation 
with respect to any anisotropy in the material 
or sample; 

b) The test specimen dimensions; 



c) The igniter used; 

d) The individual oxygen index values found for 
each of the tests, and average index value; 

e) A description of any relevant ancillary 
characteristics or behaviour, such as charring, 
dripping, severe shrinkage, erratic burning 
after-glow; 

Any variations from the requirements of this 
standard; and 

g) Any other information required by Ac law in 
force. 



ANNEX A 

{Clauses 5.1 andlAA and Table 1) 
CALIBRATION OF EQUIPMENT 



Al CALIBRATION OF GAS FLOW RATE; 
CONTROLS 

A- 1 . 1 Check the system for indicating the gas-flow rate 
through the chimney using a water-sealed rotating drum 
meter (wet test meter), or an equivalent device, with an 
accuracy equivalent to ± 2 mm/s flow rate through the 
chimney. 

A-L2 Estimate the flow rate by dividing the total gas- 
flow rate through the chimney by the cross-sectional 
area of the bore of the chimney, for example by using 
the equation. 



A.2 CALIBRATION OF 
CONCENTRATION CONTROLS 



OXYGEN 



F=1.27x 10 



A. 



where 



F = the flow rate through the chimney, in mm per 
second; 

q^ = the total gas-flow through the chimney, in litres 
per second; 

D ^ the diameter of the bore of the chimney, in 
millimeters. 



A-2.I Check the concentration of oxygen in the mixture 
of gases flowing into the chimney to an accuracy of 0. 1 
percent ( v/v ) of mixture, either by sampling the chimney 
atmosphere for analysis or by using an independently 
calibrated oxygen analyzer in-situ, integral oxygen 
analyzers may be calibrated using standard oxygen/ 
nitrogen mixtures. The checks should be carried out for 
at least three different nominal concentrations, 
representating respectively maximum, minimum and 
intermediate levels for the oxygen concentration range 
for which the equipment is to be used. 

A-2.2 Carry out leak-tests on all joints where leaks 
could change the oxygen concentration levels in 
the chimney from the concentration levels set or 
indicated. 

A-3 CALIBRATION OF COMPLETE EQUIPMENT 

A-3.1 Check the performance of the equipment for a 
specific test procedure, by testing a calibrated material 
and comparing the measured results with the expected 
result for the calibrated material. For ihformation on the 
availability and use of calibrated materials, see Annex B. 
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ANNEX B 

(Clauses 1. \. 6 and A-3 A) 

CALCULATION OF OXYGEN CONCENTRATION 



B-1 Calculate the oxygen concentrations according to 
the following equation: 

lOOKo 



Co = 



Vu^Vh 



where 



C^ = oxygen concentration, in percent by volume; 
K = volume of oxygen per volume of mixture; and 
K = volume of nitrogen per volume of mixture. 

NOTES 

1 if an oxygen analyzer is used, the oxygen concentration should be 
determined using the readout from the particular instrument used. 

2 If the result is calculated from flow or pressure date for individual 
gas sU-eams contributing to the mixture, it is necessary to allow for 



the proportion of oxygen present in streams other than a pure oxygen 
supply. For example, for mixtures made using air mixed with oxygen 
of 98.5 percent (v/v) purity or with nitrogen containing 0.5 percent 
(v/v) of oxygen, the oxygen concentration, in percent by volume, 
should be calculated using the relationship. 

98 5r; + 20.9r+o.5»i' 



^• + ^'^^' 



where 



\\* ~ the volume of oxygen stream used, per volume of mixture; 
Ij;' - the volume of air stream used, per volume of mixture; and 
^^' = the volume of nitrogen stream used, per volume of mixture. 

Assuming that the streams are at the same pressure and temperature 

For mixture based on two gas streams, l^^, l;J'and V^^* becomes zero, as 
appropriate. 
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DETERMINAXrON OF THE IGNITABILITY OF 

UPHOLSTERED COMPOSITES FOR SEATING FOR 

FURNITURE BY SMOKERS' MATERIALS 

{Source : IS 12467 : 1988) 

The ignitability of upholstered composites for seating for furniture depends to a large extent on the design and 
materials employed in a piece of furniture. The tests carried out on these component materials in isolation may not 
give true indication of their behaviour when combined with other component materials in a piece of furniture. 
Therefore, to evaluate the ignitability of an item of seating, it is necessary to test the complete finished item of 
furniture. However, in view of very wide range of designs and materials employed, the method prescribed in this 
standard has been uiosen to test upholstery materials combined together to give information regarding the ignitability 
properties of assemblies that might be used in number of different circumstances. 

The position at which accidentally dropped cigarettes are most likely to cause ignition is the angle between vertical 
and horizontal surfaces, tn this test, for evaluating assemblies of materials, this point has been taken care of, even 
though in practice an assembly might only be used on a single surface. The results, therefore, provide a measure 
of the ignitability of a combination of cover and filling which is equally valid for the different designs of furniture 
or the different applications in that fiimiture in which the combination might be used. 

It prescribes a method for examining the ignitability properties of upholstery assemblies when subjected to smouldering 
cigarette. Modifications that may be made to examine more specific furniture design features are described in Annex A. 

The results of this method relate to the behaviour of test specimens as supplied under particular conditions of test 
and do not take into consideration the effects of ageing, washing, soiling, etc, that may be encountered during the 
life of the product. It may be recognized that this method cannot give a full assessment of fibre properties in all 
situations. Measures taken to reduce the ignitability of an assembly may adversely affect other fire properties such 
as smoke and toxic gas evolution, and this aspect requires separate consideration. 

I SCOPE 3 PRINCIPLE 

It prescribes a method for assessing the ignitability of ^„ ^^^^^^^^ ^^ upholstery material is arranged in 

material combinations, for example, covers and filling ^^y,j^^j ^^^ ^^ ^ .^j„^ j^^^^^„ ^^^ ^^^^ ^^^ ^^^^ ^^^ 

used in upholstered seating when subjected to a ^^^^ ^^^ ^^^ ^^^^^^^^ ^^ ^ ^^^.^ ^^^ ^^^^^^ ^^ ^^ 
smouldering cigarette as might be applied accidentally 



ignition source of a smouldering cigarette. The 
progressive smouldering and flaming of the interior and 
the cover of the material is observed and recorded as a 
2 DEFINITION pass or fail resuh. 



in the use of upholstered seats. It does not cover ignition 
caused by deliberate acts of vandalism. 



For the purpose of this standard, the following definition 4 HEALTH AND SAFETY OF OPERATORS 

shall apply : 



2.1 Progressive Smouldering 



4.1 General 



An exothermic oxidation not accompanied by flaming There is a considerable risk with this test and precautions 

which is self-propagating, that is, independent of the have to be taken. 

ignition source. It may or may not be accompanied by 

incandescence. 4.2 Enclosure 

NOTE— In practice, it has been found that there is usually a clear po^ safety, the test should be conducted in a suitable 

distinclionbctweenmatcrialswhichn^^^ ^^ ^^^^^ ^ ^^^ ^^ j^ ^^^ 

the Ignition source but which do not propagate further (non- *^ ^ . ' 

progressive) and those where smouldering develops in extent and enclosure should be constructed SO that the tester is not 

spreads (Progressive). exposed to the fumes {see 8.1). 
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4.3 Extinguishers 

Accessible means of extinguishing the samples should 
be provided, for example, a bucket of water, a fire 
blanket or fire extinguisher. 

5 APPARATUS 

5.1 Test Rig 

A suitable test rig is illustrated in Fig. 1 and 2. It shall 
consist of two rectangular frames hinged together and 
capable of being locked at right angles to each other. 

5.1.1 The frames shall be made from nominal 
25 mm x 3 mm steel flat bar and shall securely hold 
expanded steel platforms set 6 db I mm below the top 
edge of the frames. 

NOTE — The size of the mesh of the expanded steel is not critical 
but a mesh size across the diagonals of approximately 28 mm >^ 6 
mm has been found suitable. 

5.1.2 The internal width and height of the back frame 
shall be 450 ± 2 mm x 300 i 2 mm, and the width and 
depth of the base frame shall be 450 ± 2 mm x 1 50 i 2 
mm. A standard edging section may be used around 
the expanded steel to give protection and greater rigidity. 

5.1.3 The sides of the frames shall extend beyond the 
back of each frame to provide for the hinge holes and 
to form the back legs. The hinge rod shall be of nominal 
10 mm diameter steel, continuous across the back of 
the rig and its axis 225 ± 0.5 mm beyond the back 
member of each frame. 

5.1.4 The frames shall be lockable at right angles by a 
bolt or pin through each of the pairs of members forming 
the back legs. The front legs may be welded across the 
front comers of the base frame. The height of the legs 
shall be such as to leave a gap not less than 50 mm 
high between the base frame and the supporting surface. 

5.1.5 For the test, rig shall be sited with the enclosure 
{see 4.2) and the testing shall be performed in a 
substantially draught-free environment permitting an 
adequate supply of air. 

5.2 Smouldering Cigarettes Source - An untipped 
cigarette complying with the following requirements 
is needed: 



Length 
Diameter 
Mass 
Smouldering rate 



68 mm approximately 
8 mm approximately 
1 g nominal 
12.0 ± 3.0 min/50 mm 



5.2.1 The smouldering rate shall be verified as follows 
on one sample from each batch of 10 cigarettes used : 
Mark the cigarette, conditioned as described in 6.1 at 

5 mm and 55 mm from the end to be lit. Light it as 
described in 8.3.1 and impale it horizontally in draught- 
free air on a horizontal wire spike inserted not more 
than 13 mm into the unlit end. Record the time taken 
to smoulder from the 5 to 55 mm marks. 

6 ATMOSPHERE FOR CONDITIONING AND 
TESTING 

6.1 Conditioning 

Before testing, condition the specimen of material to 
be tested and the cigarette for 24 h in a standard 
atmosphere of 65 ±2 percent relative humidity and 
27i2°C temperature (see IS 6359: 1971 ^Method for 
conditioning of textiles* given in Section B-l/l). If the 
test is not carried out immediately after conditioning, 
place the specimen and the cigarette in a tightly closed 
container until the commencement of the test. Each 
specimen shall be tested within 2 minutes of removing 
it from either the conditioning atmosphere or the 
container. 

6.2 Testing 

Carry out the test in a substantially draught-free room 
or enclosure in an atmosphere or relative humidity 
between 20 and 80 percent, and temperature between 
20 and 35"C. 

7 TEST SPECIMENS 

7.1 General 

The test piece materials shall be representative of the 
cover, filling and any other components to be used in 
the final assembly. 

7.2 Cover Material and Fabric Interliner 

7.2.1 The cover size needed for each test shall 
be 800 ± 10 mm x 650 ± 10 mm. The long dimension 
shall be cut parallel to the selvedges. The cover may be 
constructed from smaller pieces of material provided 
that the location of the resulting seams does not occur 
within 100 mm of the area likely to be affected by 
the test. 

7.2.2 The cover shall have triangular cut-outs 325 
mm from one end of both sides. The cut outs shall be 
positioned such that when assembled on the test rig 
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FROHT VIEW 



VIEW ON ARROW 



All dimensions in millimetres. 
All Parts are of Steel 
Fig. 1 Test Rig Detail 
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VERTICAL SECTION 



Fig. 2 Test Rig Assembly 
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the lie of any pile is down the back assembly and from 
the hinge to the front of the base frame, the size of 
these cut-outs shall be approximately 50 mm base and 
1 10 mm high. Where a fabric interliner is used, it 
shall be cut to the same dimensions and in the same 
orientation as the cover for fitting to the test rig under 
the cover. 

7.3 Upholstery Filling 

Two pieces, one 450 ± 5 mm x 300 ± 5 mm x 75 ± 2 
mm thick, and the other 450 i 5 mm x 150 i 5 mm x 
75 ± 2 mm thick shall be used for each test. 

7.3.1 Some cushioning assemblies may consist of 
several layers that may be typically felt, wadding or 
different foams. In these cases, the test pieces shall 
reproduce the upper 75 mm of the cushioning assembly, 

7.3.2 Where the filling is less than 75 mm thick, the 
test piece shall be built up to the required thickness by 
adding to the underside a ftirther layer of the bottom 
material. 

8 TEST PROCEDURE 

8.1 Warning 

For safety, all tests should be carried out in a suitably 
constructed fume enclosure {see 4,2). 

8.2 Preparation 

8.2.1 Ensure that the means of extinguishing are close 
to hand (see 4,3). 

8.2.2 Open out the test rig and thread the covering 
fabric and, if any, the fabric interliner behind the hinge 
bar. 

8.2.3 Place the filling pieces under the covering fabric 
and, if any, the fabric interliner locating the filling 
pieces in the frame recesses, and allowing 
approximately 20 mm of fabric to wrap round the inside 
of the frames. 

8.2.4 Lock the frames at right angles by the bolts or 
pins ensuring that the filling components are not 
displaced. 

8.2.5 Fasten the fabric over the top, bottom and sides 
of the frame using clips and ensure that the fabric(s) is 
secured and under even tension. 



8.3 Procedure 

8.3.1 Light a cigarette {see 5.2) and draw air through 
it until the tip glows brightly. Not more than 8 nun of 
the cigarette shall be consumed in this operation. 

8.3.2 Place the smouldering cigarette in position along 
the junction between the vertical and horizontal test 
pieces, allowing at least 50 mm from the nearest side 
edge, or from any marks left by previous test, to the 
cigarette and simultaneously start the clock. 

8.3.3 Observe the progress of combustion and record 
any evidence of prpgressive smouldering {see 2.1) or 
flaming in the interior and/or cover. 

NOTE— The detection of smouldering may be difficult and is 
eased by watching for smoke emerging at points at a distance from 
the cigarette. Smoke is most easily viewed by looking down a 
rising column by means of a mirror. 

8.3.4 If progressive smouldering or if flaming of the 
upholstery components is observed at any time within 
a period of one hour of the placement of the cigarette, 
extinguish the test piece and record a failed result for 
the smouldering cigarette test. 

8.3.5 If progressive smouldering or if flaming is not 
observed within the one hour period or if the cigarette 
fails to smoulder its complete length, repeat the test 
with a new cigarette placed in a fresh position not less 
than 50 mm from any previous test damage. If 
progressive smouldering or if flaming is not observed 
in this retest or if the cigarette fails to smoulder its 
complete length, record a pass result for the smouldering 
cigarette test, unless the test piece fails the final 
examination specified in 8.4. Otherwise extinguish the 
test piece and record a failed result. 

NOTE — The repeat lest may be run concurrently with the last 
test {see 8.4). 

8.4 Final Examination 

Immediately after completion of the test programme 
on the assembly dismantle and examine it internally 
for progressive smouldering. If this is present, 
extinguish the test piece and record a failed result for 
the relevant test source. For safety reasons, ensure that 
all smouldering has ceased before the rig is left 
unattended. 

9 REPORT 

9.1 The report shall include the following: 

a) The following test result relate only to the 
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ignitability of the combination of materials 
under the particular conditions of test; they 
are not intended as a means of assessing the 
fiill potential fire hazard of the material in use: 

b) The identification and construction of the test 
samples; 

c) The test result, pass or fail; and 

d) The name, initials or tade-mark of the 
manufacturer. 



9.2 The report shall contain details of any features of 
the test pieces or procedures that may have affected the 
results. Such features are: 



a) 
b) 



c) 



Conditioning of the test sample; 

Special features of burning, for example, 

melting, drippings, charring and development 

of flames from smouldering; and 

Times of major events, for example, ignition of 

test pieces, cover splitting and extinction. 



ANNEX A 
GUIDELINES FOR DESIGNERS AND SPECIFIERS 



A-I This test method prescribes method for examining 
the ignitability, in defined circumstances, of an assembly 
of upholstery materials. These materials are combined 
together in a way intended to be generally representative 
of their end use in upholstered seating, and the ignition 
source is a smouldering cigarette. Thus the potential 
ignitability of using a particular cover, filling and 
interiiner in combination can be assessed and this will 
allow the development of specifications concerned with 
ignition by smokers' materials. However, there are two 
important limitations, as follows: 

a) The test is concerned only with ignitability, 
and any controls of fire hazard have to 
consider, in addition, other aspects of fire 
performance such as rate of fire development 
heat output, rate and quantity of smoke 
production, and toxic gas evolution. Ideally, 
any attempts to reduce ignitability ought not 
to affect these other properties adversely. 

b) The tests only measure the ignitability of a 
combination of materials used in upholstered 
seating and not of a particular finished item 
of furniture incorporating these materials. 
They give an indication of, but can not 
guarantee, the ignition behaviour of the 
finished item of furniture. This limitation 
occurs because design features of the furniture 
can greatly affect its fire properties; any 
ignitability tests of a piece of furniture would 
therefore need to be carried out on the actual 
item and not on component materials or mock- 
ups. However, limited information on 



ignitability more specifically related to an 
intended design may be obtained as indicated 
in A-2 and A-3. 

A-2 This test method prescribes laboratory test of an 
assembly of materials which will give general guidance 
on the ignitability of finished furniture, but where more 
specific information is required, or in critical areas of 
end use, the principles may be applied to complete items 
or components of furniture or to suitable modified test 
assemblies, some examples of which are given below. 
In such cases the source described in 5.2 may be applied 
at positions which, as a general rule, correspond to those 
where the hazard of ignition occurs in use: 

Example 1 - If a chair were to have a gap between 
the seat and back cushions, the placement of 
ignition source in the angle of the tests apparatus 
would be inappropriate. Instead, face ignition, 
where the sources are placed at the centre of the 
horizontal and vertical surfaces, would be more 
meaningful. 

Example 2 - The test apparatus may be used to 
model the junction of any vertical and horizontal 
surfaces so that both arm and back constructions if 
different, may be tested separately in conjunction 
with the seal. 

Example 3 - The use of diferent materials in a back 
and seat of chair may be reproduced in the test, 
two different cover fabrics being joined by sewing 
or staples behind the hinge bar. 
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Example 4 - If in the final design a loose cushion is to give information about individual materials to be 

is to be placed on an upholstered seat platform, used in a combination. For example, the ability of a 

additional cigarette traps are produced between the cover material to provide protection against ignition can 

loose cushion and the surrounding upholstery. This be indicated by testing it in combination with a substrate 

may be examined by using the larger test rig and of known flammability; standard non-flame retardant 

test pieces by constructing a loose cushion of the flexible polyether foam with a density of about 

appropriate materials measuring 500 ± 5 mm x 22 kg/m^ has been found to be suitable. Such information 

750 ± 2 mm to be placed on top of the horizontal about the individual materials does not eliminate the 

surface ofthe normally assembled test arangement. need to test the actual combination, but it can help in 

the short listing of material combinations ?nd so reduce 

A-3 Another way in which this principle might be used the over all amount of testing required. 
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EVALUATING THE RELATIVE EFFICIENCY OF 
WETTING AGENTS FOR MERCERIZATION 

(5owrcc':IS5l51 : 1969) 

To facilitate uniform, thorough and speedy impregnation of textile materials which is much desired in mercerizing, 
wetting agents are extensively used. From among the varieties of commercial wetting agents, the textile processor 
has to choose the one suitable for his requirements. This test method is used to assess the relative efficiency of 
wetting agents. 



1 SCOPE 

This standard prescribes two methods for evaluating the 
relative efficiency of wetting agents used in the 
mercerization of cotton textiles. 

2 PRINCIPLE 

In the first method the time required for complete wetting 
of a bundle of yam of canvas disc in caustic soda solution 
containing the wetting agent is determined. For the same 
concentration of different wetting agents, lesser the 
wetting time, higher is the efficiency of wetting agent. 
In the second method, a single cotton thread is allowed 
to contract in caustic soda solution containing the 
wetting agent for definite time and the contraction is 
determined. Higher the contraction, more efficient is 
the corresponding wetting agent. 

3 REAGENTS 

3.1 Quality of ReagePts 

Unless specified otherwise pure chemicals shall be 
employed in tests and distilled water shall be used where 
the use of water as reagent is intended. 

NOTE ~ 'Pure chemicals' shall mean chemicals that do not contain 
impurities which affect the test results. 

3.2 Caustic Soda Solution- 300 g/1. 

NOTE — The solution should be allowed to stand and supernatant 
clear solution be used. 

4 FIRST METHOD 

4.1 Apparatus and Materials 

4.1.1 Beakers or Glass Jars - of 600 ml capacity. 

4.1.2 Measuring Pipettes - graduated in 0.05 ml. 

4.1.3 Measuring Flask - of 500 ml capacity. 



4.1.4 Stop-watch 
second. 



to read correct to one-tenth of a 



4 A, 5 A Special Holding Device - made of stiff stainless 
steel wire with a coil about 50 mm in diameter at one 
end and a hook in the centre of the coil to hold the test 
specimen (see Fig. 1 ). 

4.1.6 Cotton Yarn or Cotton Canvas 

Cotton Yarn - grey, unboiled, 15 tex x 2 (or 40V2) 
combed, long staple. 

Cotton canvas - grey, unboiled, 615 g per m^ 

4.2 Preparation of Test Specimens 

4.2.1 From the grey cotton yam, cut out the required 
number of bundles, each containing 160 parallel ends, 
25 mm in length. In case of canvas, cut out the required 
number of test specimens of size 25 mm ^ 25 mm with 
the help of a die. Alternatively, prepare test specimens 
of 25 mm diameter. 

NOTFS 

1 The cotton yams may be tied by single thread of tlic same quality 
(see 4. 1 .6) to fomi the bundle 

2 The square pieces may be cut with sharp pair of scissors. 
Precautions should be taken that there are not frayed ends. 

4.3 Procedure 

4.3.1 Take a 600-ml beaker or glass jar. Pour 500 ml of 
caustic soda solution at 27 ± 2"C. Pipette out 3.75 ml 
of one of the wetting agents (see Note I) under test. 
Stir the contents until the wetting agent is dissolved 
completely in caustic soda solution (see Note 2). Allow 
the solution to stand until all air bubbles have risen to 
the surface. 

NOTES 

1 It is presumed that the mercerizing wetting agents aiv mostly liquids. 

2 It is often better to mix the wetting agent thoroughly with small 
volume of the caustic soda solution before adding this to the bulk of 
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ihc mcrceri/ing solution. It should be particularly noticed whether 
the wetting agent remains well dispersed or dissolved because 
separation of an immiscible layer on the surface would entirely vitiate 
the results and give false values. 




THREAD 
LOOP 



4.7 Plot a graph showing the average sinking time 
against the corresponding concentrations of wetting 
agents in ml per 500 ml of caustic soda solution. 
Similarly, plot the graphs for the other wetting agents 
under test on the same graph paper. 

4.8 From the graphs obtained as in 4.7, determine the 
wetting time for each wetting agent under test for specific 
concentration, say, 5.00 ml of wetting agent. 

4.9 Compare the results to determine the relative 
wetting power of the wetting agents under test bearing 
in mind that lesser the wetting time, the higher is the 
efficiency of the wetting agent. 

5 SECOND METHOD 

5.1 Apparatus and Materials 

5.1.1 A 50-ml graduated burette in 0.1 ml with a two 
way stopcock and a side arm ~ the side arm being 
connected to a reservoir. 



Fi(i. I Apparaius ior Deh.rmination oi- Wkpting Time 5.1.2 A Stop-rWatch 



4.4 In case of yarn drop one bundle carefully on the 
surface of caustic soda solution. Start the stop-watch 
and note the time required for complete wetting of all 
the ends. 

And in case of canvas attach a loop of thick sewing 
thread about 100 mm in perimeter to one comer of the 
test specimen. Attach the specimen through the loop to 
the wire holder. Hold the wire holder with one hand 
and the test specimen with the other. Immerse the test 
specimen in caustic soda solution gently such that the 
specimen remains upright in the solution and the thread 
of the loop is also straight {see Fig. I). Start the stop- 
watch. Note the time required for the specimen to sink 
as indicated by limping of the thread. 

4.5 Repeat the test {see 4.4) for four times for the same 
concentration of the wetting agent and calculate the 
average sinking time. 

4.6 Repeat the test {see 4.4 and 4.5) with different 
concentrations of wetting agents, say, by adding 5.00 
ml and 6.25 ml each time instead of 3.75 ml of wetting 
agent in caustic soda solution, and calculate the average 
sinking time tor each concentration separately. 

NOTK — If the inerccri/.ing agent to be tested is tw elTicient or too 
inetVicient to obtain comparison within the range of the volumes 
already employed then cither smaller (1 .25 ml, l.^Q ml) or larger 
( 1 00 ml, 1 2.50 ml) volumes ofthe product should be tested. 



To read correct to one-tenth of a second. 

5.1.3 Cotton Yarn 

Grey, unboiled 1 5 tex x 2 ( or 40V2) combed, long staple 
cotton. 

5.2 Procedure 

5.2.1 To one end of the cotton yam tie a one-gram 
weight. Adjust the yam in such a way that the knot 
tied on the weight coincides with the 50-ml mark of 
the burette. The other end of the yarn is fitted above 
the burette in such a way that the yarn is in the central 
position {see Fig. 2). Prepare separately solutions 
containing four different concentrations ofthe wetting 
agent under test. Draw into the burette 50 ml of the 
solution from the reservoir and start the stop-watch when 
the level ofthe solution reaches the zero mark. Observe 
the contraction in one minute {see Notes under 4.3.1). 

5.2.2 Repeat the test for nine times for the same 
concentration of wetting agent in the solution. Calculate 
the average ofthe ten determinations. 

5.2.3 Calculate percentage contraction as follows: 

Diflerence in burette reading 



X 100 



50 
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Fig. 2 Apparatus for Determination of Yarn 
Contractions 



5.3 Similarly, determine the percentage contraction for 
other concentrations of the wetting agent. 

5.4 Similarly, determine the percentage contractions 
for the other wetting agents at the same four 
concentration {see Note under 4.6). 

5.5 Plot a graph showing the average percentage 
contraction against concentration of wetting agent. 
Similarly, plot the graphs for the other wetting agents 
under test on the same graph paper. 

5.6 From the graphs obtained in 5.5, determine the 
percentage contraction for each wetting agent under test 
for specific concentration. 

5.7 Compare the results to determine the relative wetting 
power of the wetting agents under test bearing in mind 
that higher the percentage contraction, higher is the 
efficiency of the wetting agent. 

6 REPORT 

The report shall include the following information: 

a) Materials tested; 

b) Method used; and 

c) Relative efficiency. 
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METHODS OF TEST FOR 
COATED AND TREATED FABRICS 

PART 1 DETERMINATION OF ROLL CHARACTERISTICS 

[.Cornells 7016 (Part!): 1982] 

Coated and treated fabrics are normally sold in the roll form. It, therefore, becomes essential to find out the correct 
length, width and thickness of the rolls of fabric before accepting the supply. Further, the mass per unit area of the 
coated and treated fabric, base fabric and of the coating are important requirements of contract for such fabrics. 
Determination of all these characteristics are collectively called the roll characteristics. 



1 SCOPE 

It describes the methods for determining the length, 
width, net mass, mass per unit area, and thickness of 
rolls of coated and treated fabrics, with the exception of 
knitted type fabrics. 

NOII- It should be noted that the roll cannot normally be 
conditioned in a standard atmosphere and, thererore, llic results may 
be inline need by \ aria! ion ol'moistnre due to changes in atmospheric 
c(^nditions 

2 DETERMINATION OF THE LENGTH OF A 
ROLL 

2.1 General Method 

2.1.1 Apparatus 

Mat table, not less than 5 m long, and at least as wide as 
the roll to be tested. Both longitudinal edges of the table 
should be marked olT in I m lengths, at leeist one of 
these lengths being subdivided into 10 mm divisions. 

2.1.2 ProccJiirc 

1rim the cut end of roll, if necessary, .so that it is at 
right angles to the warp (longitudinal) direction of the 
roll, such trimming being confined to the minimum 
which is necessary to effect this. With the cut end of 
the roll aligned with the zero mark on the table, unroll 
the material along the table so that no tension is 
intioduced. On reaching the limit of the table, mark 
the back of the roll by some suitable method on both 
edges to coincide with a known division of length. 
Reroll the portion that has been measured. Lay out, 
free from tension, a further portion of the unmeasured 
length and measure from the marked edges, as before. 
Repeat this process until the end of the roll is reached, 
trimming this, if necessary, as before. Measure the final 
length to the nearest 50 mm. 



2. 1 .3 Expression or Results 

Report the length of the roll, in metres, as the sum of all 
the readings, adjusted to the nearest 50 mm. 

2.2 Drum Method 

2.2.1 Procedure 

Run the coated fabric over a measuring drum with just 
enough uniform tension to keep it running fiat and true. 
Determine the length from the dial or counter on the 
drum. Report the length of the roll in metres, adjusted 
to the nearest 50 mm. 

3 DETERMINATION OF THE WIDTH OF A ROLL 

3.1 Apparatus 

3.1.1 Flat Table - not less than 2 m long, and at least 
50 mm wider than the width of the roll to be tested. 

3. 1.2 Steel Scale - length shall be greater than the width 
of the roll to be measured, graduated in centimetres and 
millimetres. 

3.2 Procedure 

Unroll the material along the table so that it is laid out 
smoothly without tension in either direction. In case of 
fabrics coated on one side, the coated side shall be kept 
upwards. Record to the nearest 5 mm at least five 
different measurements of width uniformly distributed 
along the full length of the roll or piece. 

3.3 Expression of Results 

Calculate the mean of the recorded widths adjusted to 
nearest 5 mm and report the value obtained as the 
average usable width. Report also the minimum usable, 
width recorded. 



340 



PART 2, SECTION D/3 1.1 



SP 15 (Part 2): 2000 



4 DETERMINATION OF THE NET MASS AND 
MASS PER UNIT AREA OF ROLL OR SAMPLE 

4.1 Determination of the Net Mass Per Unit Area of 
a Roil 

4. LI Apparatus 

Weighing device, with a calibrated scale, accurate at 
full scale deflection to 0.10 percent. 

4.1.2 Procedure 



to agreement between the purchaser and the supplier, 
the conditioning time may be curtailed to 24 hours. I or 
all test purposes, the minimum time between 
vulcanization or curing and testing shall be 16 hours. 
Whenever possible, the time between vulcanization or 
curing and testing should not exceed three months. In 
other cases, tests, shall be made withing two months of. 
the date of receipt by the customer of the product. 

4.2.2.3 Weigh the test pieces to the nearest 0.005 g, 
and calculate the mass per unit area in grams per square 
metre. 



Place the roll of material centrally on the pan or other 
supporting arrangement of the weighing device. Ensure 
that the roll and its support are free of contact with other 
bodies. Determine and record the gross mass. Determine 
and record the mass of the tube or former upon which 
the material has been rolled, and deduct this from the 
gross mass. Record the value thus obtained as the net 
mass. Determine the length and width of the roll in 
accordance with the procedure given in 2 and 3, and 
calculate the mass per unit area in grams per square 
metre to the nearest 5 g/nr. 

4.L3 Expression of Results 

The net mass should be expressed in kilograms to the 
nearest 0.10 kg. The mass per unit area should be 
expressed in grams per square metre to the nearest 
5 g/m^ 

4.2 Determination of the Mass Per Unit Area of a 
Sample 

4.2.1 Test Piece 

The test piece shall be square, rectangular or circular in 
form, and have an area of 10 000 ± 100 mm^ 

4.2.2 Procedure 

4,2.2 A Cut from the sample three test pieces, one from 
the centre, and the other two symmetrical with the first, 
in such a manner that their external edge is between 50 
and 1 50 mm from the selvedge of the sample taken along 
a line which makes an angle of 45° with the length of 
the roll. Designate these test pieces A, B and C 
respectively. 

4.2.2.2 Conditioning 

Condition the test pieces at 27 ± T'C and 65 :i: 2 percent 
relative humidity for 48 hours prior to testing. Subject 



4.2.3 Expression of Results 

The mass per unit area should be expressed as the 
average of the calculated values in grams per square 
metre, adjusted to nearest 5g/nv. 

NO 11- The procedure given in 4.2.2 is intended for use when u 
small sample is sent to the laboratory lor test The result is considered 
applicable to the sample, but not to the piece or lot t>rgoods Irom 
which the sample was taken, unless the number of samples and 
methods are agreed by those concerned. Ilthis is done, each sample 
should be tested in accordjuice with tlie procedure given in 4.2.2 and 
the resuKs averaged to obtain the average mass per unit iirea in grains 
per square metre. 

4.3 Determination of the Mass Per Unit Area of the 
Base Fabric 

4.3.1 Apparatus 

4.3.1.1 Balance ~ accurate to 0.005 g. 

4.3.1.2 Flask - 500 ml capacity, fitted with a refiux 
condenser. 

4.3.1.3 Water-hath 

4.3.1.4 L)ven with natural air circulation. 

4.3.2 Test Piece - The test piece shall be a square or 
rectangle, having an area of 10 000 J 100 mm-. 

4.3.3 Procedure 

4.3.3.1 Cut from the sample three test pieces, one from 
the centre, and the other two, symmetrical with the first, 
in such a manner that their external edge is between 50 
and 1 50 inm from the selvedge of the sample taken along 
a line which makes an angle of 45"^ with the length of 
the toll. Designate these test pieces. A, l\ and C 
respectively. Immerse each test piece separately in 150 
ml of an appropriate solvent or swelling agent. Decant 
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and remove where possible the bulk of the coating from 
the base fabric. In case extraction is not sufficient, 
refluxing for 30 minutes may be done. Immerse again 
for 30 minutes, using fresh solvent, and decant. 
Thereafter, immerse the fabric and any loose threads in 
150 ml of solvent, with occasional agitation for 30 
minutes at room temperature. Remove the stripped test 
pieces, together with any loose threads, from the solvent 
and wash them in 100 ml of acetone. Dry the test pieces 
for one hour at a temperature of approximately lOOT. 

4.3.3.2 Condition the stripped test pieces for 24 hours 
at 27 ± 2"C and 65 ± 2 percent relative humidity, and 
weigh to the nearest 0.005 g. 

4.3.3.3 Wash the stripped test pieces with a further 
quantity of the appropriate solvent in the manner 
indicated, wash in acetone, dry and condition and weigh 
them, as before. If the second weighing differs from the 
first by more than I percent, repeat the solvent treatment 
until the difierence is less than I percent. Use the final 
mass for calculating the mass per unit area of the fabric. 

4.3.4 Expression of Results 

The mass per unit area of the fabric shall be expressed 
as the mean value obtained from the three results in 
grams per square metre to the nearest 5 g/m'. 

NOTFS 

1 The HK'lhod is «ot valid tor fabrics which arc soluble in the solvent 
used for the test, 

2 Hie mass ot'lhe fabric after removing the coating may be ditTcrent 
IVom that of the original fabric, 

4.4 Determination of the Mass Per Unit Area of the 
Coating 

4.4.1 Procedure 

It is expedient to consider the mass per unit area of the 
coating as the difference between the mass per unit area 
of the coated fabric and the mass per unit area of the 
base fabric. From the mass per unit area of the coated 
fabric (determined according to 4.2) subtract the mass 
per unit area of the base fabric for the corresponding 
test piece (determined according to 4.3). 

4.4.2 Expression of Results 

The mass per unit area of the coating shall be expressed 
in grams per square metre as the mean of the three values 
found in acordance with the procedure given in 4.4.1. 



5 DETERMINATION OF THICKNESS 

5.1 Apparatus 

5.1.1 Gauge 

The gauge shall be of dead weight type, equipped with 
a dial graduated to read directly to 0.02 mm. The presser 
foot should be circular having a diameter of 9.5 ± 
0.02mm or 50 ± 0.05 mm. The presser foot and 
connected moving parts shall be loaded to give the 
pressure according to the category of articles being 
measured. The presser foot and anvil surfaces shall be 
plane to within 0.002 mm, and parallel to one another 
to within 0.002 mm. The gauge shall be calibrated for 
the actual load exerted by the presser foot by means of 
any device so arranged to measure the total force exerted 
by the presser foot at the several gauge readings or 
presser foot levels selected for calibration. The pres.ser 
foot shall be brought to each calibration level from a 
higher one: 



Pressure 

24 KN/m^* 
lOKN/m-* 



a) Ordinary articles 

b) Articles sensitive 
to pressure 

5.2 Procedure 



5.2.1 Measure the thickness on an oblique line drawn 
at an angle of 45° to the length of the roll preferably at 
a distance of about 1 m from the end of the roll. On this 
line, make five evenly distributed measurements, the 
first being taken at a position between 50 and 150 mm 
from the selvedge. 

5.2.2 Place the coated fabric on the anvil of the gauge, 
smoothen it but without tension. Lower the presser foot 
into the material (without impact), allow it to rest for 
10, seconds and observe and record the reading of the 
dial. 

5.3 Expression of Results 

Express the results in millimetres. The mean linear 
thickness in millimetres is the arithmetic mean of the 
VwQ measured values on the same oblique line. 



lkgf/Cm*-98.07KN/m^ 
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METHODS OF TEST FOR COATED AND TREATED FABRICS 

PART 2 DETERMINATION OF BREAKING STRENGTH AND EXTENSION AT BREAK 

[Source : IS 7016 (Part 2) : 1981] 

The strength value determined when a specimen of textile fabric or coated fabric is tested to breaking is not a fixed 
quantity; it depends on the width and length of the specimen, on its moisture content, temperature and on the speed 
at which the breaking load is reached, In addition to real changes in specimen strength, errors in observed value 
can occur through errors of the testing machine and its operation. The testing machine is accurate under static or 
slow moving conditions, but not so in the case of very rapidly applied load. Failure to grip the whole width of 
specimens leads to partial slip and to less than the fair estimate of strength. At present, therefore, the concept of 
breaking strength of a coated and treated fabric is an empirical approximation under one-way stretch conditions to 
the biaxial strength shown by the fabric in actual service. For the sake of general agreement on quality assessment 
it has become necessary to standardize most of the conditions under which breaking strength of base fabrics should 
be tested, and as far as possible similar conditions arc desirable for coated fabrics. 



1 SCOPE 

1.1 It covers methods of test for determination of 
breaking strength and extension at break using the 
following types of machines: 

a) Constant rate of load, 

b) Constant rate of traverse, and 

c) Constant rate of specimen extension. 

1.1.1 This method is not suitable for use with products 
of which base cloth is of mesh constructrion or with 
knit fabrics. 

2 APPARATUS 

2.1 Tensile Testing Machine 

All tensile machines shall be provided with means for 
indicating or preferably for recording both the maximum 
load applied to the specimen in stretching it to rupture 
and the corresponding extension of the specimen. 
Alternatively any other means to measure extension may 
be u.sed. Under the conditions of use, the error of the 
indicated or recorded maximum load at any point in the 
range in which the machine is used shall not exceed 
1 1 percent of the load, and the error of the indicated or 
recorded maximum jaw separation shall not exceed 1 
mm. The central points of the two jaws of the machine 
shall be in the line of pull, the front edges shall he 
perpendicular to the line of pull, and their clamping 
faces shall be in the same plant. The jaws shall be capable 
of holding the specimen without allowing it to slip, shall 
be so designed that they do not cut or otherwise weaken 
the .specimen, and shall be wider than the test specimen. 
The faces of the jaws should preferably be smooth and 



flat, but when the specimens cannot be satisfactorily held 
with Hat-faced jaws even with packing, engraved or 
corrugated jaws may be used. 

N( ) \y Pieces o\ tcit approximately 3 mm thick have been found 
(0 be suitable lor packing, but the choice of type of iaws and packing 
should be that combination which gives the highest breaking load 
and does not cause an undue number of breaks in eio.se proxmiity to 
the edges of the jaws .Suitable packing materials lor use with eitiier 
smooth or corrugated jaws include paper, tell, leather, plastics or 
rubber slieets 

2. 1 . 1 ( \)nst(un'RLitL'-of-Load Machines 

After the first 10 seconds of the test, the average rate of 
increase of load in any two seconds interval shall not 
differ by more than 25 percent trom the average rate of 
increase of load over the whole period of the test. 

Ihe machine shall apply the required load within 
60 f 1 seconds. The required load .shall be the specilled 
minimum breaking load or, whci^ the minimum breaking 
load is not specified, the average breaking load as 
estimated from preliminary experiments. 

2.1.2 C \)mUmt'Ratc-or' Traverse Machines 

Alkr the First Five seconds of the test, the average rate 
of traverse of th^ pullingjaw in any two seconds interval 
shall not differ by more than 5 percent from the average 
rate of traverse over the whole period of the test. The 
rate of traverse of the pullingjaw shall be 100 t 10 mm/ 
min. 

2.1.3 ( \mstant-Rate-ofExtension Machines 

For machines in which the rate of separation of the 
clamps is independent of the extensibility of material 
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under test, the rate of traverse of the pulling jaw shall 
be such that rupture is reached in 60 i 10 seconds. 

3 TIME LAPSE BETWEEN MANUFACTURE 
AND TESTING 

3.1 For all test purposes the minimum time between 
manufacture and testing shall be 16 hours, in order to 
ensure that the material attains dimensional stability 
due to stress relaxation. 

3.2 In order to bind the user and supplier to a stipulated 
time for carrying out conformity test for supplied 
material, the following shall apply. 

3.2.1 For non product test separate test piece is required 
for testing. Therefore, the maximum time between the 
manufacture and testing shall be eight weeks and for 
evaluation intended to be comparable, the tests as far as 
possible, should be carried out after the same time 
interval. 

3.2.2 For product test, whenever possible the time 
between manufacture and testing should not exceed six 
months. In other cases tests shall be made within four 
months of the date of the receipt of the product by the 
customer. 

4 TEST PIECES 

4. 1 From the sample, cut test pieces of coated and treated 
fabric 50 ± 0.5 mm wide and of convenient length so as 
to permit a free length of 200 mm between the jaws. 
Five test pieces shall be cut with the length parallel to 
the warp threads and five test pieces with the length 
parallel to the weft thread. In ca.se of difficulty, establish 
the direction of the warp thread by tearing and then cut 
test pieces parallel to this direction. Select test pieces 
fairly evenly spaced over the full usable length and width 
of the sample avoiding the selvedge so that no two test 
pieces contain the same warp threads or weft threads as 
the case may be. 

5 CONDITIONING 
5.1 Conditioning 

Condition the test pieces at 27 ± l^'C and 65 i 2 percent 
relative humidity for 48 hours prior to testing. 



6 PROCEDURE 

6.1 Set the jaws of the testing machine 200 ± I mm 
apart. Clamp a test piece centrally in the jaws so that 
its longitudinal centre line passes through the centred 
points of the front edges of the grips. Apply the 
appropriate pre-tension from the following values: 

Recommended 
Pre-tension 

a) For fabrics up to and 2 N 
including 200 g/m^ 

b) For fabrics over 200 and up to and 5N 
including 500 g/m^ 

c) For fabrics over 500 g/m^ ION 

6.2 Engage any device for reading the breaking load 
and elongation, put the moving clamp in motion and 
extend the test piece to the point of rupture under the 
conditions appropriate for the type of machine being 
used as specified in 3. Repeat the procedure for each 
test piece. 

NOTE — Ifany test piece breaks within lOmmoflineofcontactof 
cither ofthe jaws, record the result; but if it is found to have broken 
at a load less than 75 percent of the average ofthe remainder ofthe 
specimens do not use it in calculating the breaking load. Test another 
specimen. 

7 EXPRESSION OF RESULTS 

7.1 Breaking Load 

Calculate the mean ofthe five results for breaking load 
for each direction and report the values obtained as 
breaking load in N/50 mm width stating the method 
used. 

7.2 Extension at Break 

Calculate the mean ofthe five results in each direction 
and express this as a percentage of the initial gauge 
length as follows: 



Extension at break, ^ Increase in gauge length 



percent 



Original gauge length 



xlOO 
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METHODS OF TEST FOR COATED AND TREATED FABRICS 

PART 3 DETERMINATION OF TEAR STRENGTH 
[Source : IS 7016 (Part 3) : 1981] 

This test method is designed to determine the tear strength of fabrics coated with rubber or plastics. 



1 SCOPE 

1.1 It prescribes three methods for the determination of 
the tear resistance of fabrics coated with rubber or 
plastics. The methods Al, A2, and B, do not give the 
same results. 

1.1.1 The methods are applicable to coated fabrics in 
which the constituents of the backing fabric 
perpendicular to the direction of tearing are broken; they 
are not applicable to fabrics with cellular backing or a 
meshed cloth backing in which the tear pattern is 
complex, and are only of limited value for coated fabrics 
employing knitted-base fabrics. 

2 PRINCIPLE 

In methods A I and A2, force is applied to extend steadily 
a cut in the test piece. In method B, a sudden force is 
applied to the test piece with a cut in it. 

3 SAMPLING 

3.1 The samples shall be cut in such a way as to be as 
representative as possfble of the whole piece being 
examined. The test pieces shall be selected in such a 
way that their edges are situated at a minimum distance 
of 0.10 m from the longitudinal edge; they shall not be 
taken from less than I m from the ends of the piece. 

3. 1 . 1 For the test for tearing in the transverse direction 
(that is tearing longitudinal threads), the test pieces shall 
be selected so that their width is parallel to the 
longitudinal edge of the coated fabric. 

3.1.2 For the test for tearing in the longitudinal direction 
(that is tearing transverse threads), the test pieces shall 
be selected so that their width is perpendicular to the 
longitudinal edge of the coated fabric. 

4 NUMBER OF TEST PIECES 

4.1 For each series of tests, 10 test pieces shall be 
selected, 5 in the longitudinal direction and 5 in the 
transverse direction of the sample piece. 



The same thread of cloth in the direction to be tested 
shall not appear in more than one test piece. 

5 TIME LAPSE BETWEEN MANUFACTURE 
AND TESTING 

5.1 For all test purposes, the minimum time between 
manufacture and tesing shall be h6 hours, in order to 
ensure that the material attains dimensional stability 
due to stress relaxation. 

5.2 In order to bind the user and supplier to a stipulated 
time for carrying out conformity test for supplied 
material, the following shall apply. 

5.2.1 For non-product test, separate test pieces are 
required for testing. Therefore, the maximum time 
between manufacture and testing shall be 6 weeks and 
for the evaluation to be comparable the tests, as far as 
possible, shall be carried out after the same time interval. 

5.2.2 For product test, whenever possible the time 
between manufacture and testing shall not exceed 6 
months. In other cases, tests shall be made within 4 
months of the date of the receipt of the product by the 
customer. 

6 CONDITIONING OF TEST PIECES 

6.1 The test pieces shall be conditioned immediately 
before testing for a minimum of 48 hours at 27± 2°C 
and 65 ±2 percent relative humidity. 

6.2 If it is required to determine the properties of wet 
material, the test pieces shall be immersed in distilled 
water containing 1 percent (v/v) ethanol for 24 hours at 
27 ± I'^C. The test pieces shall be cut prior to this 
immersion. Immediately after removal of the test pieces 
from water, they shall be blotted between two sheets of 
absorbent paper and tested at once. 

7 TEST METHODS 

7.1 Method A — Constant Rate of Tear 

7.1.1 The test machine shall be power-driven and shall 
be equipped with a suitable dynamometer. It shall be 
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capable of maintaining, during the test, a substantially 
constant rate of traverse within the range 1.7 ±0.17 
mm/s or 5.0 ± 0.2 mm/s and of recording the force 
autographically. An inertialess dynamometer (for 
example of electronic or optical type) shall preferably 
be used. 

NOTb — Pendulum type inertia dynamomctrcs may in fact give 
ditTercnt results because of the cfTects of friction and inertia When 
the use of an inertia dynamometer is unavoidable, information may 
be obtained on the tear resistance in the following way: the capacity 
of the machine, or the measuring scale selected when a variable- 
range machine is involved shall be such that the separation force 
reading is between 1 5 and 85 percent of the rated capacity. 

7.1.1.1 The accuracy of the machine shall be such that 
the error in the force measurement as shown and 
recorded shall not exceed 2 percent of the force or 0.4 
percent of the maximum of the scale, whichever is the 
smaller. The jaws of the machine shall be wider than 
the test piece and, in any case, not less than 75 mm 
wide. 

7.1.1.2 All edges that might cause a cutting action shall 
be rounded to a radius of not more than 0.4 mm. The 
pressure between the gripping surfaces, sufficient to 
clamp the test piece firmly before the testing load is 
applied and to prevent slippage during the progress of 
the test, shall be attained by means of any suitably 
constructed mechanical device operating on the movable 
member of the clamp. 



7.1.2 Method Al- 
- Double Tear. 

7.1.2.1 Test piece 



Test Using Three-Tongued Test Piece 




INCISION 



All dimensions in millimeUvs 
Fig. 1 Three-Tongued Test Piece 

7. 1 .2.3 Expression of results 

From the trace obtained on the recorder, determine the 
median of the 5 highest forces on the central 50 percent. 
Report the result as the median value for 5 test pieces. 

7. 1 .3 Method A 2 - Test Using Trouser-Shaped Test Piece 
- Single Tear 

7.1,3.1 Test piece 

The test piece (see Fig. 2) shall be a rectangular strip 
225 mm long by 75 ± 0.5 mm wide. A longitudinal slit, 
80 mm in length, shall be made in it beginning from 
the middle of the width. 



The test piece (see Fig. I) shall be rectangular, 225mm 
long by 75 mm wide. Two longitudinal slits 100 mm in 
length shall be made in it to form 3 tongues, 25 ± 0.5 
mm wide. 

7.1.2.2 Procedure 

Adjust the test machine to give the required rate of jaw 
traverse and select an appropriate load capacity range. 
Fngage and zero the autographic recorder. Place the 
middle tongue of the test piece in the fixed jaw so that 
the line be (see Fig. I) is just visible. Maintain the 
distance between the two tongues at 25 mm. Set up test 
pieces with the respective axes of the backing fabric 
parallel and perpendicular to the direction of application 
offeree. 

Start the lest machine at the specified rate of traverse 
and continue the tearing until the test piece is completely 
torn. 
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All dimensions in millimetres. 
Fig. 2 Trouser-Shaped Test Piece 
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7.1.3.2 Procedure 

Adjust the test machine to give the required rate of 
jaw traverse and select an appropriate load capacity 
range. Engage and zero the autographic recorder. 
Place the test piece symmetrically in the jaws, with 
one tongue in each of the jaws and the uncut end of 
the test piece remaining free. Take care to ensure that 
each tongue is fixed in a jaw, so that the beginning of 
the tear is parallel to the direction in which the tearing 
force is applied. 

Start the test machine at the specified rate of traverse 
and continue the tearing until the test piece is completely 
torn. 

7.1.3.3 Expression of results 

From the trace obtained on the recorder, determine the 
median of the 5 highest forces on the central 50 percent. 
Report the result as the median value for 5 test pieces. 

7.2 Method B - Tear Falling Pendulum 

7.2.1 Apparatus 

The test machine is of the pendulum type - in which 
the test piece is held between two jaws, one movable 
and the other fixed. The clamping faces of the jaws 
shall be in the same plane when the apparatus is in 
its starting position. The moving jaws are attached 
to a pendulum which can fall under the influence of 
gravity. 

The apparatus is made up of the following parts: 



a) A pendulum comprising a circumferential 
graduated scale to indicate the energy used to tear 
the test piece. The test apparatus shall be provided 
with several interchangeable scales so that the 
tearing energy is between 15 and 85 percent of 
the scale maximum. This pendulum may swing 
freely about a horizontal axis on roller bearings. 

b) A movable jaw solid with the pendulum and a 
fixed jaw solid with the framework. These jaws 
shall be 2.5 mm apart in order to just permit the 
passage of the knife. When the pendulum is in 
its starting position, the clamping faces of the 
jaws shall be in the same plane perpendicular to 
the plane of swing of the pendulum. The force of 
the jaws and the surface state of the clamping 
faces shall permit the test piece to be held without 
slipping. 



c) A sector release to hold the pendulum in a 
raised position during the mounting of the test 
piece and to release the pendulum to tear the 
test piece. 

d) A pointer, driven by the pendulum, and a pointer 
stop to record the maximum arc of the swing of 
the pendulum. 

e) A knife to begin the tear of the test piece by 
cutting a slit in it exactly half-way between the 
two jaws. 

7.2.2 Test Piece 

The test piece {see Fig. 3) shall be a rectangle, 100 mm 
long and 75 ± 0.5 mm wide. In one of the 100 mm 
sides, there shall be a notch 12 i 0.5 mm square. 
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Tolerances on dimensions - -t 5 

All dimensions in millimetres 
Fi(i. 3 Notched Tkst Piixf 



7.2.3 Procedure 

Level the apparatus in a horizontal position. Adjust 
the pointer so that N\hen the apparatus is operated 
without a test piece it stops at zero. Repeat this 
operation several times. Set the pendulum to bring the 
two jaws to the same alignment. Put the pointer in the 
starting position. Clamp the test piece in the jaws, so 
that the long side of the test piece is parallel to the line 
of the upper edges of the jaws. Using the knife {see 
7.2.1 (e)], make an incision 20 ± 0.5 mm in the centre 
of the side opposite the 12 mm square notch. Free the 
pendulum. When the test piece has been torn, read the 
scale. 

NOTE — The accuracy of the test depends on the length of the 
material which is not cut. 
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7.2.4 Expression of Results 

For each series of test pieces, determine the median of 
the 5 energy values obtained in the longitudinal direction 
and in the transverse direction respectively. 

8 TEST REPORT 

The test report shall include the following particulars: 



a) The test method used (that is, Al, A2 or B ) 
and the rate of traverse (method Al or A2); 

b) The individual results obtained on each of the 
10 test pieces; and 

c) The median values in the longitudinal and 
transverse directions. 
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METHODS OF TEST FOR 
COATED AND TREATED FABRICS 

PART 4 DETERMINATION OF RESISTANCE TO DAMAGE BY FLEXING 

[Source : IS 701 6 (Part 4) : 1 987] 

Flex testing provides useftil information about the durability of treated fabrics. It is important in accelerated flexing 
tests to ensure that the specified air temperature is maintained during the test. This may be achieved either by 
maintaining adequate ventilation around the test pieces or by controlling the air temperature within any closed 
container in which the test apparatus may be mounted. 

Two methods are described here. In the De-Mattia test, a test specimen is folded in three and subjected to repeated 
bending through an angle of approximately 1 80°. In the Schildknecht test, the specimens are mounted in the form of 
a cylinder and, when flexed, assume a concertina shape; a larger area is, therefore, subjected to flexing than in the 
De-Mattia test and the creases are random as in clothing applications. 

Flex testing provides useful information for the ability of coated fabrics to resist the development of cracks or the 
general mechanical deterioration of the material as a result of a relatively large number of flexes. There is no sharp 
end-point in a flexing test for a coated fabric and it has not been found possible to define any arbitrary stage in the 
break down of the coating which will ensure agreement between laboratories using similar machines. 



1 SCOPE 



2.3 Test Pieces 



It prescribes two methods for determination of resistance 
to damage by flexing of fabrics coated with rubber or 
plastics. 

2 DE-MATTIA METHOD 

2.1 Apparatus 

A flex testing machine consisting of pairs of flat grips 
of each pair being positioned vertically above 
the other. One of the grips of each pair shall be 
capable of a reciprocating motion in a vertical plane; 
the rate of movement of the reciprocating grip being 
5.0 ±0.2 Hz. 

Each pair of grips shall be so positioned that they arc 
70 i I mm apart when in the open position and 
12.5 ± 0.5 mm apart when in the closed position. 

2.1.1 Suitable machine for this test is the De-Mattia flex 
tester or equivalent. 

2.2 Sampling 

The sample shall be cut so that it is as representative as 
possible of the whole consignment. The test piece shall 
be taken at least 0.05 m from the selvedge and at least 
1 m from the beginning or end of the piece. 



2.3.1 Dimensions 

The standard test piece shall consist of a rectangular 
strip about 125 mm long and 37.5 ± 1 mm wide. 

NOTH — By suitable increases in the width of grips, the test pieces 
size may be increased so as to pennit subsequent hydrostatic head 
tests to be conducted. 

2.3.2 Number 

For each series of test, cut six test pieces, three parallel 
to the longitudinal direction and three parallel to the 
transverse direction. No two test pieces shall contain 
the sample threads of the fabric in the direction to be 
tested. 

2.3.3 Conditioning 

Condition the test pieces at 27 ± 2^C and 65 ± 2 percent 
relative humidity for 48 hours prior to testing. Subject 
to agreement between the purchaser and the supplier, 
the conditioning time may be curtailed to 24 hours. For 
all test purposes, the minimum time between 
vulcanization or curing and testing shall be 16 hours. 
Whenever possible, ihe time between vulcanization or 
curing and testing should not exceed three months. In 
other cases, tests shall be made within two months of 
the date of receipt of the product by the customer. 
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2.4 Procedure 

2.4.1 Fold each test piece twice with the coating to be 
tested out-wards along the lines 12.5 mm from each of 
the longer edges and to a width of 12.5 mm. Mount the 
folded test piece between a pair of grips of the flexing 
machine so that the coating on the centre section should 
be subjected to an outward fold. Mount the test piece 
with the grips in open position, so that after fixing it is 
neither under tension nor loose. A bench mark on the 
specimen may be used for ensuring the proper fixing of 
the specimen in the grips. Move the grips together by 
hand and guide each test piece into a fold at 
approximately the mid-point as shown in Fig. 1. 
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All dimensions in niiilimetres. 
Fig. 1 Dii-MATHA Flex TESTING (Diagrammatic) 

2.4.2 Set the apparatus in motion and stop it after the 
specified number of cycles or, if the point of failure or 
breakdown of the coated fabric is to be determined, stop 
the apparatus at geometrically spaced intervals to enable 
examination of the test piece. Move the grips by hand 
to the closed position and examine the test piece under 
X 5 magnification for cracks in the coating. Failure in 
any test piece shall be deemed to have occurred when 
one or more cracks (not less than 2,0 mm long and 
extending through the coating to the base cloth) may be 
detected. Terminate flexing either at the specified 
number of cycles or at the first inspection at which a 
total of three or more test pieces have been found to 
have failed. Assess the flexing damage in accordance 
with 2.5. 

NOTt — Because of the low reproducibility of the test, frequent 
examination is unnecessary. A suggested series of intervals is given 
below together with the geometric mean figures. 



K xamination Intervals (thousands) 



Mean (thousands) 



31.5,50,80.125,200, 
315,500,800,1250 
40. 63, 100, 160, 250, 400, 630, I 000 



2.5 Examination and Assessment of Flexing Damage 

2.5.1 Assessment of Flex Crack Resistance 

Assess the overall appearance, taking into account all 
visible factors such as wrinkling, cracking, flaking and 
discolouration. Compare the flexed test specimens with 
the unflexed material and grade the flexed material 
according to the following four part scale relative to 
the unflexed material, without magnification, as 
deterioration in appearance: 



0. None 

1. Slight 

2. Moderate 

3. Severe 

NOTE — Intermediate assessments are acceptable. 

2.5.1.1 Description of damage 

Describe the type of damage, if any, which is present. 

2.5.2 Grade, Depth, Number and Length of Cracking 

2.5.2.1 Grade of cracking 

Using a X 5 lens or, preferably a x 5 stereo microscope, 
examine the test specimen closely and report the depth, 
number and length of cracks, if any, in accordance with 
the following three-part scale: 

Part 1 Depth of Cracking - Grade the depth of cracking 
according to the following : 
Nil — no cracking; 

A - Surface or finish crack, nor exposing the 
cellular or middle layer, or in the case of 
solid single layer coatings, cracking only 
extends to the top 20 percent of the coating 
thickness; 

B - Cracking into but not right through the 
middle layer, or, in the case of single layer 
coatings, does not expose the base fabric; 

C - Cracking through to the base fabric; and 

D - Cracking right through the material. 

Part 2 Number of Cracks - Record the number of 
cracks of lowest grade representing the worst 
degree of cracking. Ifthere are more than 10, 
simple report 'Over 10\ 
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Part 3 Length of Cracks - Record the length in mm 
of the longest crack of the lowest grade 
representing the worst degree of cracking. 

2.5.3 Delamination 

In order to assess whether delamination has occurred to 
any appreciable degree, either test specifically for 
significant changes in coating adhesion or for changes 
in performance in terms of abrasion or snag resistance, 
wicking or hydrostatic head resistance. Alternatively, 
cut through the whole thickness of the material at a 
point where its occurrence is suspected to reveal any 
delamination. 

NOTES 

1 Delamination may not be apparent or visible but nevertheless still 
renders the coated fabric more susceptible to abrasion damage, 
snagging and wicking and may also reduce the hydrostatic head 
resistance. 

2 These are optional additional tests and do not relate to the tkxing 
test, save as a means of assessing the ctTect of flexing on the coated 
fabric. 

2.6 Expression of Results 

2.6. 1 Where relevant, calculate the geometric mean and 
the geometric ratio of the number of flexes at final 
inspection, and the number of flexes at the preceding 
inspection. Calculate the geometric mean to two 
significant figures and report this as the fiex index. 

NOTE — Where the test is used as a pass/fail test there is only one 
inspection, namely at the specified number of cycles. The calculation 
of a geometric mean tiien Ifccomcs irrelevant. 



2.7 Test Report 

The following information shall be reported: 

a) Reference of the sample; 

b) Conditioning method and time of exposure; 

c) Conditions in which the tests have been 
conducted; 

d) Method of test; 

e) Number of flexes at final inspection and the 
geometric ratio, where relevant; and 

Flex index, where relevant. 
3 SCHILDKNECHT MACHINE METHOD 

3.1 Apparatus 

A machine consisting of a pair of metal cylinders so 
that the axis of each pair are in the same straight line. 
The cylinders are 25.4 ±0.1 mm in external diameter 
and one cylinder of each pair is capable of a reciprocating 
motion along its axis at the rate of 8.5 ± 0.2 Hz. When a 
pair of cylinders is in the open position, the ends of 
each pair are 1 8.0 ± 0.2 mm apart, and when in the closed 
position they are 6.3 ± 0.2 mm apart. Hose clips to attach 
the test pieces to the cylinders. Schematic diagram of 
the Schildknecht machine is shown in Fig. 2. 

3.2 Sampling 

The sample shall be cut so that it is as representative as 
possible of the whole consignment. The test piece shall 
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All dimensions in millimetres. 
Fig. 2 Schildknecht Apparatus for Fl lx Testing (Diagrammatic) 



PART 2, SECTION D/3 1.4 



351 



SP 15 (Part 2): 2000 



be taken at least 0.05 mm from the selvedge and at least 
I m from the beginning or end of the piece. 

3.3 Test Piece 

3.3.1 Dimensions 

The standard test piece shall consist of a rectangular 
strip 105 mm long and 50 ± I mm wide. 

NOTF ™ When hydrostatic head tests arc to be subsequently 
conducted, the size of the test piece used for flexing shall be 
1 05 mm X 65 mm and mounted on the metal cylinder in accordance 
with the figure. 

3.3.2 Number 

For each series of tests cut six test pieces, three parallel 
to the longitudinal direction, and three parallel to the 
transverse direction. No two test pieces shall contain 
the same threads of the fabric in the direction to be tested. 

5,3,5 Conditioning 

Condition the test pieces at 27 ± 2°C and 65 ± 2 percent 
relative humidity for 48 hours prior to testing. Subject 
to agreement between the purchaser and the supplier, 
the conditioning time may be curtailed to 24 hours. For 
all test purpose, the minimum time between 
vulcanization or curing and testing shall be 16 hours. 
Whenever possible, the time between vulcanization or 
curing and testing should not exceed three months. In 
other ca.ses, tests shall be made within two months of 
the date of receipt of the products by the customer. 

3.4 Procedure 

Mount each test piece with coating to be tested out-wards 
around two opposing cylinders that are in the fully open 
position with the length of the test piece around the 
circumference of the cylinders. Secure the test pieces 
into position on each cylinder by means of a hose clip 
in such a manner that the edge cylinder and hose clip 
are coincident. Set the apparatus in motion and stop it 
after the specified number of cycles or, if the point of 



failure or breakdown of the coated fabric is to be 
determined, stop the apparatus at geometrically spaced 
intervals to enable examination of the test piece. Move 
the grips by hand to the closed position and examine 
the test pieces under x 5 magnification for cracks in the 
coating. Failure in any test piece shall be deemed to 
have occurred when one or more cracks (not less than 
2.0 mm long and extending through the coating to the 
base cloth) can be detected. Terminate flexing either at 
the specified number of cycles or at the first inspection 
at which a total of three or more test pieces have been 
found to have failed. Assess the flexing damage in 
accordance with 3.5. 

NOTE -— Because of the low reproducibility of the test, frequent 
examination is unnecessary. A suggested series of intervals is given 
below, together with the geometric mean figures.. 



31.5,50,80.125, 
200,315,500,800, 1250 



Examine intervals (thousands) 

Mean (thousands) 40, 63, 100, 160, 250, 400, 630, 1 000 

3.5 Expression of Results 

Where relevant, calculate the geometric mean and the 
geometric ratio of the number of flexes at final 
inspection, and the number of flexes at the preceding 
inspection. Calculate the geometric mean to two 
significant figures and report this as the flex index. 

NOTE — Where the test is used as a pass/fail test there is only one 
inspection, namely at the specified number of cycles. The calculation 
of a geometric mean then becomes irrelevant. 

3.6 Test Report 

The following information shall be reported: 

a) Reference of the sample; 

b) Conditioning method and time of exposure; 

c) Conditions in which the tests have been 
conducted; 

d) Method of test; 

e) Number of flexes at final inspection and the 
geometric ratio, where relevant; and 

f) Flex index, where relevant. 
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METHODS OF TEST FOR COATED AND TREATED FABRICS 

PART 5 DETERMINATION OF COATING ADHESION STRENGTH 

[Source : IS 7016 (Part 5) : 1987] 



1 SCOPE 

It describes method of test for determination of coating 
adhesion strengtfi of coated and treated fabrics in which 
there is a distinct coating either on one side or both sides. 

2 APPARATUS 

2.1 Tensile Testing Machine 

The tensile testing machine shall be provided with means 
for indicating or preferably for recording the maximum 
load applied to the specimen in stretching. Under the 
conditions of use, the error of the indicated or recorded 
maximum load at any point in the range in which the 
machine is used shall not exceed ± I percent of the load, 
and the error of the indicated or recorded maximum 
jaw separation shall not exceed 1 mm. The central points 
of the two jaws of the machine shall be in the line of 
pull, the front edges shall be perpendicular to the line 
of pull, and their clamping faces shall be in the same 
plane. The jaws shall be capable of holding the specimen 
without allowing it to slip shall be so designed that they 
do not cut or otherwise weaken the specimen and shall 
be wider than the test specimen. The faces of the jaws 
should preferably be smooth and flat, but when the 
specimens cannot be held with flat-faced jaws 
satisfactorily even with packing, engraved or corrugated 
jaws may be used. 

The machine shall be fitted with a suitable means of 
measuring increase in length of the central 100 mm 
section of the test specimen during the course of and at 
the completion of each test cycle. 

NOTE — Pieces of felt approximately 3 mm thick have been found 
to be suitable for packing but the choice of type of Jaws and packing 
should be that combination which gives the highest breaking load 
and does not cause an undue number of breaks in close proximity to 
the edges of the jaws. Suitable packing materials for use with either 
smooth or corrugated Jaws include paper, felt, leather, plastics or 
rubber sheets. * 

2.1.1 Comtant-Rate-of'Traverse Machines 

After first 5 seconds of the test, average rate-of-traverse 
of pulling jaws in any 2 seconds interval shall not differ 



by more than 5 percent from average rate-of-traverse 
over the whole period of the test. 

2.1.1.1 The rate of travel of the power-driven grip shall 
be 100 ± 10 mm/min. Alternative permitted rates of 
travel are 50 mm/min and 300 mm/min, when agreed 
between the manufacturer and the user. 

3 TEST PIECE 

3.1 Dimensions 

The test piece shall be 50 ± 0.5 mm wide and of such a 
length as to permit separation of coating from the fabric 
over a length of at least 100 mm. 

NOTE — Test piece shall be taken avoiding uncoated surface and 
selvedge and shall be taken from a distance of not less than 
1 00 mm from the end of the roll . 

3.2 Preparation 

3.2.1 Standard Method 

Where the strength of the coating film on the fabric 
exceeds the adhesive bond, as with thick films, prepare 
the test piece by carefully cutting the coating through to 
the fabric along two parallel cuts, /4 and B 25.0 ± 0.5 
mm apart as shown in Fig. I . Cut A extends from one 
end of the test piece to within 25 mm of the other end. 
Cut B extends to within 50 mm of that end. Join the 
ends of cuts A and B with a diagonal cut C, through the 
coating to the fabric. Work the edge of a knife under 
the point formed by cuts A and Cand separate the peeling 
strip so formed from the fabric for a distance of 50 mm 
from that point. 

3.2.2 Alternative Methods 

3.2.2.1 Using tw'o pieces of the test material 

Take two pieces of the test material about 75 mm wide 
and about 200 mm long. Prepare the faces of the material 
by light buffing and cement the two pieces together using 
a suitable adhesive and applying it strictly in accordance 
with the recommendations of the adhesive suppliers. 
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The specimens shall be trimmed at each edge to give a 
width of 50 ± 0.5 mm. Make the cuts shown in Fig. I 
through one layer of fabric and both films to the other 
layer of treated fabric, and finish preparing the test piece 
as described in 3.2.1. 

NOTES 

1 in case, light buffing of the faces of material is likely to damage 
the surface of the material which may lead to affect the properties of 
the finished fabric, bufftng should be avoided. 

2 Following adhesives have been found suitable for particular 
applications : 

a) Adhesive system suitable for nitrocellulose coatings - Coat 
the face of each test specimen, avoiding the first 50 mm, with 
a 5 percent solution of nitrocellulose in a mixture of two 
volumes of ethanol to one volume of acetone and heat the 
coated specimen at WC for 5 min. 

b) Adhesive system suitable for polyurethane coatings - Use 
a solution consisting of 1 2 parts of 30 percent solution of a 
soluble polyestcr/isocyanatc prcpolymer, a part of a 7 5 percent 
solution of a polyisocyanatc resin having an NCO content oi 
approximate 13 percent in ethyl acetate and 1 part of a 10 
percent solution of commercial accelerators in a mixture of 
ethyl cellulose and ethyl chloride. 

NOTE — Where the test is to be conducted on material in process 
(namely freshly produced materials) as a means of quality control 
testing, the proportions of Ihe above polyurethane adhesive should 
be modified to: 1 00 parts of prcpolymer, 5 parts of resin and 5 parts 
of accelerators. 

3.2.2.2 Using a plain weave cotton fabric desized and 
bleached peeling strip - Take the test piece and a piece 
of cloth of the same dimensions, prepare the face of the 
material under test and apply three successive coats of a 
suitable adhesive to both material and the cloth peeling 
strip. 

NOTES 

1 The testing materials should give better adhesion than the tested 
materials. The material specified in IS 1544: 1973 'Cotton Calico' 
is suitable provided it is desized. 



2 IncaseofPVCorothcrplastic coated matenals^careshould be 
taken so that coating itself is not dissolved by the solvent used in 
adhesive. 

3.2.2.3 Using a 'build-up coat' 

Successively, build up by several applications, a bonded 
coat of approximately 0.5 mm thickness to facilitate 
removal of the original thin coating. For 'rubber' 
materials, use the appropriate self-vulcanizing cement; 
for PVC material, use a suitable PVC gel coat. When 
the 'build-up coat' has been applied and sufficiently 
vulcanized or gelled, prepare the test piece as described 
in 3.2.1, 

3.3 Number of Test Pieces 

Prepare four test pieces, two in the warp direction and 
two in the weft direction. 

3.4 Conditioning 

a) For fabrics coated on one side, the minimum 
time between vulcanization or curing and testing 
shall be 16 hours. 

b) For fabrics coated on both sides or where 
residual solvent is present, the minimum time 
between vulcanization or curing and testing 
shall be 7 days. 

3.4.1 Expose the test piece freely at 27db2°C and 
65 i 2 percent relative humidity for testing until they 
are in equilibrium. Equilibrium with the standard 
atmosphere for testing may be deemed to have been 
reached when successive determinations of mass, at 
interval of one hour, of the test specimens freely exposed 
to the moving air, differ by less than 0. 1 percent. Subject 
to agreement between the purchaser and the supplier, 
the conditioning time may be curtailed to 48 hours or 




All dimensions in millimetres. 
FiG. 1 Dimensions and Cutfing Lines of the Test Piece 
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24 hours. Whenever possible, the time between 
vulcanization or curing and testing should not exceed 
three months. In other cases, tests shall be made within 
two months of date of receipt of the product by the 
customer. 

4 PROCEDURE 

4.1 Fix the separated ends of the test piece in grips of 
the testing machine and adjust it so that the tension is 
distributed uniformly and no twisting of the test piece 
occurs during the test. 

4.2 Place the peeling strip in the power-driven grip and 
the backing strip in the non-driven grip so that the angle 
of separation is approximately 180°. It is important to 
ensure that the axis of the strips of the test piece held in 
the grips and the line of separation of the plies lie in the 
same plane, as shown in Fig. 2. 

4.3 Set the force measuring system at zero. Continue 
the ply separation and record the force over a length of 
100 mm. 

5 EXPRESSION OF RESULTS 

The adhesion strength of the test piece is calculated as 
the mean of the lowest 50 percent of the peak values 
taken from the central 50 percent of the stripping trace. 



The adhesion strength is expressed in newton per metre 
width. The adhesion strength shall be reported as the 
arithmetic mean of the results determined on duplicate 
test pieces. 

6 TEST REPORT 

The test report shall include the following particulars: 

a) Reference to this method; 

b) Details of the coated fabric from which the test 
pieces have been taken; 

c) Number of test pieces, the direction of cutting 
with relation to the coated fabric, the adhesion 
strength values for each of the test pieces and 
actual method used for sampling preparation {see 
3.2.1 and 3.2.2); 

d) Arithmetic mean adhesion strength value in each 
direction; 

e) Temperature of conditioning and test if other than 
as specified; 

Rate of separation of the grip if other than 1 00 ± 
10 mm/min; 

g) Type of test piece, whether cemented or non- 
cemented; and 

h) Details of any operation not specified in this 
standard and any other factors which may have 
influenced the results. 
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METHODS OF TEST FOR 
COATED AND TREATED FABRICS 

PART 6 DETERMINATION OF BURSTING STRENGTH 

[Source : IS 7016 (Part 6) : 1984] 

Two methods of test (A and B) have been included in this standard. Values obtained using Method A are not 
necessarily comparable with those obtained when using Method B. Therefore, when specifying a coated fabric for 
which a bursting strength requirement applies, the purchaser and the supplier should agree mutually the method of 
test to be employed. 

Method^ is recommended for use with those types of coated fabrics for which hydraulic bursting methods are not 
considered appropriate owing to the excessive pressures involved or where the risk of mechanical damage to the 
material in use is more relevant (for example, heavy weight double texture natural rubber coated fabrics). 

This standard contains clauses 5,1 and 5.2 which call for an agreement between the purchaser and the supplier. 



1 SCOPE 

1.1 It prescribes two methods (A and B) for the 
determination of the bursting strength of coated and 
treated fabrics. 

1.1.1 Method A uses tensile testing machine with a 
ring clamp and steel ball whilst Method B uses a 
diaphragm bursting tester operated by hydraulic 
pressure. 

2 APPARATUS 

2.1 Method A (seeFigA). 

2.1.1 Principle 

A coated fabric is securely clamped between rigid coaxial 
apertures. A polished steel ball traversing at a fixed 
speed, is pressed against the coated fabric specimen until 
rupture occurs. The force required to cause the rupture 
is recorded. 

2.1.2 Tensile Testing Machine 

it shall be power driven and equipped with a suitable 
dynamometer. It shall be capable of maintaining a 
substantially constant rate of traverse of the moving head 
during the test and be fitted with an autographic recorder. 
An inertialess dynamometer (of electrical or optical type, 
for example) may be used. The accuracy of the machine 
shall be such that the error in the force measurement as 
shown and recorded does not exceed 2 percent of the 



force of 0.5 percent of the maximum of the scale, 
whichever is the greater. 

NOTE — A pendulum-type inertia dynamometer may in feet give 
different results because of the effects of friction and inertia. When 
the use of an inertia dynamometer is unavoidable, information may 
be obtained in the following way. The capacity of the machine or 
the measuring scale selected, when a variable-range machine is 
involved, shall be such that the bursting force is between 1 5 percent 
and 85 percent of the rated capacity. 

2.1.2.1 The tensile testing machine shall be provided 
with a bursting attachment, such that the test piece is 
held securely by a ring mechanism of internal diameter 
45 ± 0.50 mm, with the centre of the test piece pressed 
against a polished steel ball of diameter 25.2 ± 0.02 
mm until the test piece ruptures. The direction of motion 
of the ring-clamp or steel ball shall be at right angles to 
the plane of the fabric. 

2.1.2.2 The central points of the two jaws of the machine 
shall be concentric and shall be in the line of pull, the 
front edges being perpendicular to the line of pull, and 
their clamping faces in the same plane. The jaws shall 
be capable of holding the specimen without allowing it 
to slip, shall be so designed that they do not cut or 
otherwise weaken the specimen, and shall be wider than 
the test specimen. The faces of the jaws should preferably 
be smooth and flat but when the specimens cannot be 
satisfactorily held with flat-faced jaws even with packing, 
engraved or corrugated jaws may be used. 

In case of engraved jaws, the clamping surfaces of the 
upper and lower clamps shall be grooved concentrically 
such that the crowns of the grooves of one plate fit the 



356 



PART 2, SECTION D/3 1.6 



SP 15 (Part 2) : 2000 




All dimensions in millimetres. 
Fig. 1 Apparatus for Method A 



grooves of the other. The grooves shall be not less than 
0.8 mm apart and not less than 0.15 mm deep. The 
grooves shall start no further than 3 mm from the edge 
of the aperture and shall be rounded to a radius of not 
greater than 0.4 mm. The lower inner edge of the upper 
clamp and the upper inner edge of the lower clamp shall 
be rounded off to a radius of 0.5 mm. 

NOTE — Pieces of felt approximately 3 mm thick have been found 
to be suitable for packing, but the choice of type of jaws and packing 
should be that combination which gives the highest breaking load 
and docs not cause an undue number of breaks in close proximity to 
the edges of the jaws. Suitable packing materials for use with either 
smooth or corrugated jaws include paper, felt, leather, plastics or 
rubber sheet. 

2.2 Method B (jfee Fig. 2) 

2.2.1 Principle 

A coated fabric specimen is clamped between coaxial 
apertures. An elastic diaphragm is caused to exert 
pressure on the coated fabric specimen by the 
introduction of liquid below the diaphragm at a constant 
rate. The pressure required to cause the coated fabric 
specimen to burst is recorded. 

2.2.2 Testing Machine 

It shall be either mechanically or manually operated. It 
shall permit the clamping of the test piece between two 
circular clamps of diameter not less than 55 mm and 
having coaxial apertures of 30 ± 0.5 mm diameter. 

2.2.2.1 The clamping surfaces of the upper and lower 
clamps shall be grooved concentrically such that the 



crowns of the grooves of one plate fit the grooves of the 
other. The grooves shall be not less than 0.8 mm apart 
and not less than 0. 1 5 mm deep. The grooves shall start 
no further than 3 mm from the edge of the aperature 
and shall be rounded to a radius of not greater than 
0.4 mm. The bottom inner edge of the upper clamp shall 
be rounded to a radius of 0.5 mm. The lower clamp 
shall be integral with the chamber in which liquid is 
introduced. The chamber shall be covered with a rubber 
diaphragm fitted to expand through the aperture and 
exerting pressure on the coated fabric between clamps. 

2.2.3 Pressure Gauge 

The apparatus shall be provided with a means for 
transmitting hydraulic pressure to the rubber diaphragm. 
A pressure gauge of the maximum reading type, of 
appropriate capacity and graduated in kgf/cm^ or kilo- 
pascals shall be provided for registering the bursting 
pressure. It shall preferably be used within the range 
from 25 percent to 75 percent and in no case outside the 
range from 15 percent to 85 percent of the maximum 
capacity of the scale. It shall at any point within the 
working range be accurate to within I percent of the 
maximum capacity of the scale. The pressure gauge 
shall be calibrated at least once in a year to maintain 
the specified accuracy. 

3 SAMPLING 

The sample shall be so cut that it is as representative as 
possible of the whole consignment. The test pieces shall 
be cut at least 100 mm from the selvedge and at least 
1 m from the extremity of the piece. 
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All dimensions in millimetres. 
Fig. 2 Apparatus for Method B 



4 PREPARATION OF TEST PIECES 

Cut across the full width of the sample, a rectangular 
strip not less than 100 mm wide so that its sides make 
an angle of 45 ± 15° with the longitudinal direction. 
Take six test pieces, equally spaced across the width of 
the sample. The smaller dimension of each test piece 
shall be at least 12 mm greater than the outside diameter 
of the ring clamp mechanism of the test machine. 
Alternatively, the sample may be tested at the requisite 
location across its width. 

5 CONDITIONING OF TEST PIECES 

5.1 For all test purposes, the minimum time between 
manufacture and testing shall be 16 hours. For non- 
product tests, the maximum time between manufacture 
and testing shall be 4 weeks and for evaluations intended 
to be comparable, the tests, as far as possible should be 
carried out after the same time-interval. For products, 
whenever possible, the time between manufacture and 
testing should not exceed 4 months. In other cases, 
tests should be made within 2 months of the date of 
receipt by the customer. 

5.2 Conditioning 

Condition the test pieces at 27 ± 2°C and 65 ± 2 percent 
relative humidity for 48 hours prior to testing. Subject 
to agreement between the purchaser and the supplier, 
the conditioning time may be curtailed to 24 hours. 



5.3 When it is required to determine the properties of 
wet material, the test pieces shall be immersed for 24 
hours in distilled water containing 1 percent ethanol at 
27 ± 2°C. The test pieces shall be cut prior to the 
immersion. Immediately after removal from the water, 
the test pieces shall be blotted between two sheets of 
absorbent paper and tested at once. 

6 PROCEDURE 

6.1 Method A 

6. 1. 1 Mount the conditioned test piece in the ring clamp. 
Move the test piece and steel ball towards each other at 
a rate of 300 ± 30 mm/min until the test piece ruptures 
under the pressure being applied by the steel ball. Read 
from the scale of the tensile testing machine the force in 
newtons to cause the rupture of the test piece. 

NOTE — For single coated fabrics place the coated face of the test 
piece downwards and for double coated fabrics test three pieces 
with the face side upwards, and three with the face side downwards. 

6.1.2 Calculate the bursting strength, in kilo-pascals, 
using the relation: 

^6 



Bursting strength - 



FxlO** 



where 



F = rupturing force, in kilonewtons; and 
A = internal cross-sectional area, in square 
millimetres of the ring-clamp. 
Record the mean of the six results obtained. 
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6.2 Methods 

6.2.1 Place the conditioned test piece over the rubber 
diaphragm of the apparatus (see Note under 6.1.1). 
Secure tfie clamping ring tightly over the test pieces 
and increase the pressure on the rubber diaphragm by 
introducing liquid into the chamber until the test piece 
bursts. Allow between 7 and 20 seconds for the pressure 
to increase from zero to bursting point. Record the 
pressure required as shown by the maximum indicating 
point on the gauge and return the pointer to zero. For 
each test piece, record the bursting pressure and note 
the form of bursting obtained (namely cross of slit). 

NOTE — Ignore any burst which occurs at or near the edge of the 
clamp and repeat the test on another test piece. 

6.2.1.1 Calculate the mean of the six results obtained 
for bursting pressure and then apply the diaphragm 
correction factor as given in 6.2.2. 

6.2.2 Correction Factor 

With the same rate of liquid flow as that employed in 
the test (see 6.2.1), distend the diaphragm, without the 



presence of the specimen, but with the clamping ring in 
position, and note the pressure required to distend it by 
an amount equal to the average distension of the 
specimen at burst. This pressure is the * diaphragm 
correction factor* and is the value by which the mean 
bursting pressure should be reduced. 

6.2.3 Report the corrected mean bursting pressure as 
the bursting strength. 

7 TEST REPORT 

The test report shall state: 

a) Reference of the sample; 

b) Conditioning method and the time of exposure; 

c) Conditions in which the test has been 
conducted; 

d) Method of test employed (A and B) and 
aperture used; 

e) Bursting strength, expressed in kilo-pascals; 
and 

f) For method B, the form of bursting obtained. 
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METHODS OF TEST FOR COATED AND TREATED FABRICS 

PART 7 DETERMINATION OF RESISTANCE TO PENETRATION BY WATER 

[Source : IS 7016 (Part 7) : 1986] 

This method is an important performance criteria as it determines the ability of rubber or plastic coated fabric to 
withstand against water. In order to determine the degree of penetration by water, it is necessary to subject test 
pieces cut from the coated fabric to known hydrostatic pressure. These4ests may be conducted on coated fabrics as 
produced or on test pieces which may have been subjected to ageing or other tests. 

This test method is applicable to all types of treated/coated fabrics whether treated/coated on one or both sides. 



1 SCOPE 

1.1 It prescribes methods for determining the resistance 
to penetration by water of fabrics coated with rubber or 
plastics when subjected to a low or high hydrostatic 
pressure. 

1.1.1 Four methods are covered, as follows: 

Method A I or A2: Hydrostatic pressure method - 

Low range 
Method Bl or B2: Hydrostatic pressure method - 

High range 

1.2 The choice of methods is optional, but consideration 
should be given to the nature of service for which 
correlation test values may be sought. 

2 CONDITIONING 

Condition the test pieces at 27 ± 2^C and 65 ± 2 percent 
relative humidity for 48 hours prior to testing. Subject 
to agreement between the purchaser and the supplier, 
the conditioning time may be curtailed to 24 hours. For 
all test purposes, the minimum time between 
vulcanization or curing and testing shall be 16 hours. 
Whenever possible the time between vulcanization or 
curing and testing should not exceed three months. In 
other cases, tests shall be made within two months of 
the date of receipt by the customer of the product. 

3 METHOD A - HYDROSTATIC PRESSURE 
METHOD - LOW RANGE 

3.1 Apparatus 

The apparatus shall consist of a central well fitted with 
a coaxial ring clamp to fasten the test piece over the 
well. The apparatus shall introduce water at test-room 
temperature from above or below the test piece over a 



circular area 1 00 cm^ (approximately 1 1 3 mm diameter) 
in diameter at the rate of 1 ± 2 mm of hydrostatic head 
per second. The rubber tubing connecting the constant- 
level device and the well shall have an inside diameter 
ofnotlessthan6mm. 

3.2 Test Piece 

3.2.1 The test piece shall be either circular, of diameter 
130 to 200 mm, or of corresponding square shape. It 
shall be taken at least 0.10m from the selvedge and 1 m 
from the end of the roll. 

3.2.2 Unless otherwise specified in the material 
specification, five test pieces shall be tested from each 
sample unit. 

3.3 Procedure 

Conduct the test according to one of the following 
methods. 

3.3.1 Method A\ 

Wipe all surface water from the clamping surfaces. Lay 
the test piece smoothly on the face of the lower ring of 
the clamp and fasten the upper plate in place, ensuring 
that the coated fabric is in contact with the water and 
that no air is trapped between the test piece and the 
water. This shall form a watertight compartment. If the 
test piece is coated on only one side, place the coated 
side next to the water, unless otherwise specified. In the 
case of double coated fabrics, place the more heavily 
coated side next to the water, unless otherwise specified. 
With the leveller at the zero position, turn the water on 
and keep in running at such a rate as to overflow 
continuously. Raise the constant level device at a rate 
of 10 mm/s until the first drop of water appears on the 
underside of the test piece. No account shall be taken of 
very fine droplets of water which are formed at or near 
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the clamping edge. Read on the scale the height of the 
water above the lever of the test piece. 

3.3.2 Method M 

Place the test piece in the clamp, raise the water column 
to a predetermined height (1 or 10 m) and record the 
time at which the first drop of water appears on the 
underside of the test piece. 

3.4 Test Report 

The test report shall include the following particulars: 

a) The method and procedure used; 

b) The number of test pieces tested; 

c) With method Al, the height of the water 
column, in millimetres, at which the first drop 
of water appeared on the underside of the test 
piece, and the average value for all test pieces; 

d) With Method A2, the predetermined height of 
the water column and the elapsed time before 
the first drop of water appeared on the 
underside of each test piece, and the average 
value for all test pieces; 

e) Identification of the material tested; 

f) If applicable, the conditions used for ageing 
the test pieces; and 

g) To which side of the coated fabric the water 
pressure was applied. 

4 METHOD B- HYDROSTATIC PRESSURE 
METHOD -HIGH RANGE 

4.1 Apparatus 

4.1.1 The apparatus shall consist of a hydrostatic tester 
capable of supplying a minimum pressure of 690 kPa'^ 
with an accuracy of ± 7.0 kPa. 

4.1.2 The apparatus shall be equipped with two 
concentric ring clamps, having an inner diameter of 
3 1.5 ± 0.5mm, between which the test piece can be 
clamped. The clamping surfaces shall have concentric 
grooves of depth not less than 0.15 mm to prevent the 
test piece from slipping during the test. The inside edges 
of the ring clamps that come into contact with the test 



'>lkPa=»0.0I0 2kgf/cm2. 



piece shall be rounded to a radius of 0.3 to 0.5 mm to 
avoid cutting of the test piece. 

4.1.3 The lower clamp shall be fitted with a rubber 
0-ring to avoid leakage when the pressure is applied to 
the test piece. 

4.1.4 The machine shall have means for applying 
hydraulic pressure to the underside of the clamped test 
piece until the test piece fails. 

4.1.5 The pressure gauge shall be of the Bourdon 
maximum-reading type, with graduations which will 
permit reading for the entire scale within 1 .0 percent of 
its maximum capacity. The capacity of the gauge shall 
be such that the individual readings will be not less than 
25 percent and not more than 75 percent of the total 
capacit) of the gauge. 

4.2 Test Pieces 

4.2.1 At least five test pieces shall be cut from samples 
taken at random from the roll of coated fabric being 
tested. The smallest dimension of the test piece shall be 
at least 12 mm greater than the outside diameter of the 
ring clamp mechanism of the testing apparatus. 

4.2.2 The test pieces shall be taken at least 0.10m from 
the selvedge and 1 m from the end of the roll. 

4.3 Procedure 

Conduct the test according to one of the following 
methods. 

4.3.1 Method^] 

Before clamping the test piece into the testing machine, 
bring the water level up flush with the top of the 0-ring 
so that no air pocket exists between the water surface 
and test piece. Unless otherwise specified in the case of 
single coated fabrics, place the coated side next to the 
water. In the case of double-coated fabrics or double- 
textured fabrics, place the more heavily coated side next 
to the water, unless otherwise specified. The temperature 
of the water shall be the same as the atmospheric 
temperature of the testing room, unless otherwise 
specified. Increase the pressure al uniform rate of 
displacement and take a dial reading at the first 
appearance of water through the test piece. 

4.3.2 Method m 

The specimen should be flexed five times by applying 
and releasing the specified pressure. Apply the 
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specified pressure held constant within ± 7.0 kPa, 
against the test piece for a period of 5 minutes. Any 
appearance of water through the test piece that can be 
detected during the specified period will indicate failure 
to pass the test. 

4.4 Test Report 

The test report shall include the following particulars: 
a) The method and procedure used; 



b) The number of test pieces tested; 

c) With Method Bl, all observed and recorded 
date together with the average value of 
hydrostatic resistance, in kPa; 

d) With Method B2, the specified pressure 
applied and the number of test pieces that 
withstood pressure; 

e) Identification of the material tested; and 

If applicable, the specific conditions used for 
ageing or other testing. 
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METHODS OF TEST FOR 
COATED AND TREATED FABRICS 

PART 8 ACCELERATED AGEING 

[Source : IS 7016 (Part 8) : 1975] 

It is not possible to follow the same procedure for accelerated ageing test for fabrics coated with rubber and plastics 
as adopted for other rubber and plastics goods, the main reasons being relatively large area coupled with thin 
coatings which will not normally provide test pieces suitable for measurement of physical properties. 

It is not feasible to establish a fixed and universal relationship between the duration of ageing in the oven and the 
useftil life of the objects; such relationships can be established only for each individual case. 



1 SCOPE 

It prescribes the methods of test for accelerated ageing 
and simulated service tests of coated and treated fabrics. 

2 TEST METHODS 

2.1 The following two ageing tests are given: 

a) Oven method, and 

b) Oxygen pressure method. 

2.2 For all test purposes, the minimum time between 
vulcanization or curing and testing shall be 16 hours. 
Whenever possible, the time between vulcanization or 
curing and testing shall not exceed three months. In 
other cases, tests shall be made within two months of 
the date of receipt of the product by the customer. 

3 TEST PIECES 

Test pieces shall be taken at not less than 100 mm from 
the selvedge and not less than 1 m from the end of the 
roll or piece. The size of the test piece depends upon 
the property to be examined. For examination of 
properties, such as tear, waterproofness, etc, the 
dimensions of the test piece shall be those required by 
the particular method. For purposes of ascertaining the 
degree of stjfftiess, or decomposition, a test piece not 
less than 1 00 mm x 50 mm for the oven method and not 
less than 75 mm x 25 mm for the oxygen pressure 
method shall be used. 

4 OVEN METHOD 
4.1 Apparatus 



air space of the oven. Provision shall be made for 
suspending test pieces vertically so that they are not 
within 10 mm of each other or the sides of the oven. 
Provision shall be made for slow circulation of air in 
the oven of not less than three changes and not more 
than ten changes per hour. Care shall also be taken that 
the incoming air is heated to the temperature of the oven 
before coming into contact with the test pieces. The 
temperature of the oven shall be thermostatically 
controlled so that the test pieces are kept within ± TC 
of the specified ageing temperature. A thermometer 
shall be placed near the centre of the test pieces being 
aged to record the actual ageing temperature. 

NOTK — Copper or copper alloys or both together shall not be 
used for the construction of oven 

4.2 Procedure 

Place the test pieces in the oven vertically after they 
have been preheated to the operating temperature. The 
test pieces are to be stationary, free from strain, freely 
exposed to air on all sides and not exposed to light. 
When the ageing period is complete, remove the test 
piece from the oven and store and condition at room 
tempeiature for not less than 16 h or more than 96 h, in 
a strain-free condition and then condition in accordance 
with the details given in the appropriate test method for 
the particular physical property being studied. 

4.2.1 Where ageing is conducted on the 100 mm x 50 
mm test pieces, they shall be observed and handled for 
any signs of softening, stiffening, tackiness, brittleness, 
discolouration, or other loss of properties, and the 
presence or absence of the characteristic odour of 
decomposition shall be noted. This shall be done in 
comparison with the unaged material. 



The air-oven shall be of such a size that the total volume Where the test pieces are exposed at a temperature of 
ofthe test pieces does not exceed 10 percent of the free 100°C they shall also be examined for additional 
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properties, such as tensile strength and tear. The 
duration of test shall be 1, 3, 7, 10 or some multiple of 
7 days and the temperatures of test shall be 70± IT or 
1 00 ± I °C as may be stipulated in the individual material 
specification. The pressure shall be atmospheric. 

4.2.2 As far as possible, avoid simuhaneous ageing of 
different types of compounds in order that migration of 
sulphur, anti-oxidants, plasticizers or stabilizers may 
not occur. As a guideline, samples may be aged together 
where the following conditions are satisfied : 

a) Polymers are of the same general type; 

b) Vulcanizates having the same sulphur content; 

c) Vulcani-^iites having broadly the same type of anti- 
oxidants, anti-ozonants and UV absorbers; and 

d) Vulcanizates having plasticizers of approximately 
the same volatility. 

5 OXYGEN PRESSURE METHOD 

5.1 Apparatus 

The oxygen pressure chamber shall consist of a vessel 
of stainless steel or other suitable material designed to 
retain an internal atmosphere of oxygen under pressure 
with provision for placing test pieces within it and 
subjecting them to controlled uniform temperature. The 
size of the vessel is optional but shall be such that the 
total volume of the test pieces does not exceed 1 percent 
of the free space of the vessel. Copper or brass parts 
shall be neither within the ageing chamber not used in 
the construction of the tubing leading through the oxygen 
reservoir to the ageing chamber. The heating medium 
which surrounds the vessel is thermostatically controlled 
and a thermometer shall be immersed in the heating 
medium. The pressure chamber shall be equipped with 
a reliable safety valve set at 3 400 kN/m^ (approx 34 
kgf/cm^ and a pressure gauge shall be connected to the 
apparatus. 

NOrn - -- The healing medium is optional. Water, air or other fluids 
known to be safe in the presence ofoxygen may be used. Water has 
an advantage because olits rapid heal transfer and non-combustible 
nature. Ifair is used, the heated air shall be thoroughly circulated by 
means of mechanical agitation and batlles shall be used as required 
to prevent local overheating and dead spots. Oils or other combustible 
fluids are extremely ha/i\rdous in the presence of oxygen and should 
not be used as a heating medium for this test. 

5.2 Procedure 

Heat the test pieces to the operating temperature 
suspended vertically in the pressure chamber after it has 
been dried. Before commencing the test, flush out the 
air inside the chamber by allowing oxygen into it and 
keeping the outlet valve open for sufficient time. The 
chamber is then filled with oxygen to the required 
pressure. 



Maintain the test pieces in the vessel stationary, free 
from strain and freshly exposed to the oxygen on all 
sides. Pass oxygen into the pressure chamber at a 
pressure of 2 050 ± 100 kN/m^ (approx 20.5 ± 1 kgf/cm^ 
maintaining the exposure continuous for die specified 
time, without pressure reduction or opening of 
the chamber. The temperature shall be maintained at 
704: rc. The duration of the test shall be 24 hours or 
some multiple thereof 

5.2.1 When the ageing period is complete, release the 
pressure in the pressure chamber slowly and uniformly 
(this requires at least five minutes), taking particular 
care to see than all the pressure is released as indicated 
by the pressure gauge. Remove the test pieces from the 
vessel and condition in accordance with the details given 
in the appropriate test method for the particular property 
being studied. 

5.2.2 As far as possible, avoid simultaneous ageing of 
different types of compounds in order that migration of 
sulphur, anti-oxidants, plasticizers of stabilizers may not 
occur. As a guideline, samples may be aged together 
where the following conditions are satisfied : 



a) 
b) 
c) 



d) 



Polymers are of the same general type; 

Vulcanizates having the same sulphur content; 

Vulcanizates having broadly the same type of 

anti-oxidants, anti-ozonants and UV absorbers; 

and 

Vulcanizates having plasticizers or 

approximately the same volatility. 



6 EXPRESSION OF RESULTS 

6. 1 State the number of test pieces and express the results 
in accordance with the recommendations of the 
appropriate test method for the particular test being 
carried out. 

6.2 Determine the properties of the test pieces aged for 
different periods as the intervals terminate in the process 
of ageing. 

6.3 Report the test results of both the unaged (O) and 
the aged {A) test pieces and record percentage change 
in physical or mechanical property using the formula : 



O 



xlOO 



where 



O = 



A = 



mechanical or physical properties of the test 
piece expressed in appropriate units before 
ageing, and 

mechanical or physical properties of the test 
piece expressed in the same units after ageing. 



6.4 State the physical or mechanical properties 
determined and ageing conditions. 
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METHODS OF TEST FOR 
COATED AND TREATED FABRICS 



PART 9 DETERMINATION OF BLOCKING RESISTANCE 

[Source : IS 7016 (Part 9) : 1988] 

Blocking tests at elevated temperatures are designed to estimate the relative resistance of fabrics coated with 
rubber or plastics to blocking. For this purpose, the coated fabric is subjected to a specified load over a defined area 
at a specific temperature. The selection of the conditioning time and temperature depends on the type of coating to 
be evaluated. This selection determines whether an accelerated temperature or simulated service (heat) test is to be 
used. 



1 SCOPE 

It prescribes a method for determining the resistance of 
fabrics coated with rubber or plastics to blocking. 

2 TERMINOLOGY 

Blocking- Unintentional adhesion between plastic films 
or sheetings, or between film or sheeting and another 
surface. 

3 APPARATUS 

3.1 Glass Plates -approximately 1 12 mm x 1 12 mm x 

3 mm. 

3.2 Weight-Pieces - of mass 5.0 kg. 

3.3 Oven - Circulating air oven ofsuch a size that the 
total volume of the test assemblies does not exceed 10 
percent of the free air space of the oven. Provision shall 
be made for placing the test assemblies on shelves so 
that they are not less than 50 mm from each other or 
from the sides of the oven. The nature of the source of 
heat is optional but the source shall be located in the air 
supply of the oven. Provision shall be made for 
circulation of air through the oven at a rate such as to 
provide a minimum of six air changes per hour. The 
temperature of the oven shall be thermostatically 
controlled to maintain the temperature of the test 
assemblies within ± 2T of the specified temperature. 
Baffles shall be used as required to prevent overheating 
and dead-spots. 

4 TIME INTERVAL BETWEEN MANUFACTURE 
AND TESTING 

4.1 For all purposes, the minimum time between 
manufacture and testing shall be 16 h. 



4.2 



For product tests, whenever possible, the time 
between manufacture and testing should not exceed four 
months. In other cases, tests should be made within 
two months of the date of receipt by the customer. 



5 TEST PIECES 

5.1 The test pieces for each sample to be tested shall 
consist of six specimens, each 150 mm x 150 mm. 

5.2 Test specimens shall be representative of the material 
being tested. They shall be taken at least 0.10 m from 
the edges of the coated sample and well away from the 
end. They shall be cut with one edge parallel to the 
longitudinal axis of the sample. The fongitudinal and 
lateral axis shall be marked on the test specimens. 

6 CONDITIONING OF TEST PIECES 

Cut test pieces shall be conditioned, immediately betorc 
testing, for a minimum or 48 h at 27 i 2°C and 65 ± 2 
percent relative humidity. 

7 PROCEDURE 

7.1 Arrange the test specimens in pairs, back to back, 
face to face and back to face, to form a pile 100 mm 
square. Place the test specimens thus arranged between 
two glass plates (3.1 ). Place the 5.0 kg weight-piece (3.2) 
on the top plate in the position to ensure an even 
distribution of pressure. 

7.2 Expose the test assembly for 3 h at a temperature of 
70 ± 2^C in the oven (3.3). 

7.3 At the end of the exposure period, remove the test 
asscjj.bly from the oven, immediately take the test piece 
from between the plates and allow it to cool for 3 h. 
Then carefully separate the test specimens and examine 
them for adheience or peeling of the coatings. 
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7.4 Rate the resistance ofthe test piece to blocking by 8 TEST REPORT 
the scale given below : 

The test report shall include the following particulars: 

a) No blocking - coated surfaces separate without 

any evidence of adhering. ») Reference to this test method; 

b) 5%/,/ A/ocA/«g- some adherence of coated "> Identification ofthe sample; 
surfaces takes place on separation but without ^^ t^^, ^^^ ^^ ^^e test piece; 
detriment to the coating, and 

, ^, , J ^ ..n^ . d) Rating for resistance to blocking, in accordance 

c) Blocking - coated surfaces are difficult to ^..^ 7 4. 3,,^ 

separate and the coating or a part of the coating * ' 

is removed during separation. e) Any departure from the procedure specified. 
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COATED AND TREATED FABRICS 

PART 10 LOW - TEMPERATURE BEND TEST 

[Source : IS 7016 (Part JO) : 1981) 

Bend test at low temperature is designed for determining the ability to resist cracking or fracturing of coating of 
fabrics coated with rubber or plastics when exposed for definite periods at specified temperature. 



1 SCOPE 

1.1 It prescribes a method for determining the ability 
of fabrics coated with rubber or plastics to resist the 
effect of low temperature when subjected to bending at 
specified temperatures after definite periods of exposure. 
It is applicable to material with a thickness within the 
range 0.10 to 2.20 mm. 

1.1.1 Fabrics coated with rubber or plastics are used in 
many applications requiring low temperature flexing. 
However, no relation between this test and service 
performance can be given or implied. 

2 APPARATUS 

2.1 Cold Chamber 

A chamber sufficient in size to contain the bending 
fixture used for testing the test pieces and to permit the 
operation of the fixture to bend the test piece without 
removal from the chamber. The cold chamber shall also 
have sufficient work space to permit the conditioning 
of test pieces as outlined in 5. It shall be capable of 
maintaining a uniform atmosphere of cold air or any 
other suitable gas at specified temperatures within at 
tolerance of i 1°C. 

2.2 Bending Jig 

For bending the test pieces, as shown in Fig. 1 and 2. 

2.3 Glass Plates 

Sufficient number of glass plates having dimensions of 
approximately 125 mm x 175 mm. The thickness of 
the glass plates shall be such as to permit easy handling. 

2.4 Gloves 

For handling test pieces within the cabinet and which 



shall be exposed to the same temperature as the test 
pieces. 

3 TIME LAPSE BETWEEN MANUFACTURE 
AND TESTING 

3.1 For all test purposes the minimum time between 
manufacture and testing shall be 16 hours, in order to 
ensure that the material attains dimensional stability 
due to stress relaxation. 

3.2 In order to bind the user and supplier to a stipulated 
time for carrying out conformity test for supplied 
material, the following shall apply. 

3.2.1 For non-product test, separate test piece is required 
for testing. Therefore, the maximum time between 
manufacture and testing shall be 8 weeks and for 
evaluation intended to be comparable, the tests as far as 
possible, should be carried out after the same time 
interval, 

3.2.2 For product test whenever possible the time 
between manufacture and testing should not exceed 6 
months. In other cases tests shall be made within 4 
months of the date of the receipt of the product by the 
customer. 

4 TEST PIECES 

4.1 Dimensions 

The test pieces shall be 25 mm wide by 100 mm long. 
They shall be cut with the longer dimension parallel to 
the length wi.se direction of the sample, unless otherwise 
specified. 

4.2 Number 

At least three test pieces shall be cut from each sample 
being tested. 
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5 CONDITIONING OF TEST PIECES 

Cut test pieces shall be conditioned, immediately before 
testing, for a minimum of 48 hours at 27 ± 2°C and 
65 ± 2 percent relative humidity. 

6 PROCEDURE 

6. 1 Place the three test pieces between glass plates (2.3) 
with sufficient space between each test piece to permit 
the passage of air during the conditioning period. Place 
the glass plates with the test pieces held in position, the 
bending jig (2.2) and the gloves (2.4) in the cold chamber 
(2.1). Unless otherwise specified, expose them for 4 
hours to the specified test temperature. 



6.2 At the termination of the exposure period and while 
still in the test chamber, remove the test pieces from 
between the glass plates one at a time (see Note) and 
place in the bending jig with the flexing plate held in 
the open position by the trigger pin. Unless otherwise 
specified, in the case of substrates coated on one side 
only, place the coated side away from the mandrel. In 
the case of double-coated fabrics either surface may be 
evaluated unless otherwise specified. 

NOTE -^ Gloves must be worn at all times when handling test 
pieces prior to making the bend test 

6.3 As soon as the test piece is in position in the bending 
jig, release the trigger and permit the flexing plate to 
make a free fall. 



rRELEASE 




TEST 
PIECE 



Fig. 1 Bending Jig for Coated Fabric 
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6.4 After all test pieces have been tested, remove them 
and examine for fractures or cracks in their coating under 
a magnification of 10 X . During the examination, fold 
all test pieces 180° in the same direction as the bend 
during the test. 



the material shall be considered to have failed. If none 
of the samples show any crack it shall be considered to 
have passed the test. 

8 TEST REPORT 



7 INTERPRETATION OF RESULTS 

If for ail three test pieces the coating remains continuous, 
that is, free from any fractures or coating crack, the 
material shall be considered to have passed the test. If 
all the three test pieces fracture or show cracks, the 
material shall be considered to have failed. If only one 
or two test pieces show failure, test three additional test 
pieces. If any of these show fractures or coating cracks, 



The test report shall include the following particulars: 

a) Results of the tests expressed as 'passed' or 
Tailed'; 

b) The thickness of the test pieces ; 

c) The temperature at which the test pieces were 
tested; and 

d) The duration of the exposure period. 
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All dimensions in millimetres. 
Fio. 2 Bending Jig, Schematic Dimensions 
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METHODS OF TEST FOR 
COATED AND TREATED FABRICS 

PART 11 DETERMINATION OF FLEXIBILITY-FLAT LOOP METHOD 

[Sottrce: IS 7016 (Part 11): 1987] 

Flat loop method provides useful information about the flexibility of treated fabrics. The height of the loop is an 
inverse measure of the flexibility. 

Flat loop method is applicable to treated fabrics which are not too rigid to form a loop. The method may be carried 
out on the coated fabrics as delivered or xvhich have undergone certain specified treatments. 



1 SCOPE 

1 . lit specifies a method of characterizing the flexibility 
of some rubber or plastics coated fabrics. 

1 .2 The method is not applicable to coated fabrics which 
are prone to rolling up or spiralling when they are cut 
into pieces of small dimension, nor is it applicable when 
the coated fabric is too rigid to make a loop. 

2 PRINCIPLE 

A loop is formed from a rectangular strip of coated 
fabrics, placed on a horizontal plane, by superposing 
the two ends which are then held together under a steel 
bar. The height of the loop is measured. The flexibility 
is characterized by the height of the loop; this is an 



inverse measure and the lower the loop height the greater 
is the flexibility. 

3 APPARATUS 

3.1 Flat Rectangular Board 

The board is equipped near one of its ends with a 
shoulder having its face perpendicular to the board. 

NOTE — The dimensions shown in the Fig. I are given as an 
example; they may be increased to permit the installation of several 
test pieces on the same board. 

3.2 Steel Bar — of stainless or non-corrosive steel, 
having a length of 200 mm and a square section of 
20 mm side. 




All dimensions in millimetres. 
Fig. I Apparatus for Flexibility Determination 
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3.3 Rule - Graduated in millimetres, 

4 TEST PIECES 

4.1 Shape and Dimensions 

The test piece shall have the shape of a rectangle, 600 
mm long and 100 mm wide. 

4.2 Number 

Use three test pieces cut in the longitudinal direction 
and three test pieces cut in the transverse direction. 

4.3 Sampling 

The test pieces shall be taken so that their outside edges 
are at a minimum distance of 100 mm from the edges of 
the coated part. They shall not be taken at a distance 
less than I 000 mm from the ends of the coated part or 
at a location having a fold or an apparent defect. 

5 TIME INTERVAL BETWEEN MANUFACTUR- 
ING AND TESTING 

5.1 For all purposes, the minimum time between 
manufacturing and testing shall be 16 h. 

5.2 For non-product tests, the maximum time between 
manufacturing and testing shall be 4 weeks and for 
evaluations intended to be comparable, the tests, as far 
as possible, should be carried out after the same time 
interval. 

5.3 For product tests^, whenever possible, the time 
between manufacturing and testing should not exceed 
3 months. In other cases, tests shall be made within 
2 months of the date of receipt by the customer. 

6 CONDITIONING OF TEST PIECES 

The test pieces shall be conditioned at 27 ± 2°C and 
65 ± 2 percent relative humidity for at least 24 h prior 
to testing. To avoid any deformation of the test pieces, 
they shall be placed, during conditioning, on a horizontal 
surface, the face that is to form the outside of the loop 
being turned upward. 

NOTE— Different results may be obtained for different 
conditioning atmosphere. 

7 PROCEDURE 

7.1 Powder the surface of the board evenly with zinc 
stearate or French chalk. Holding the ends of the test 



piece between the fingers, place it on the board so that 
one side rests on the board and one end is against the 
shoulder (the choice of the side depends on the use of 
the product; it may be subject to agreement between the 
purchaser and the supplier; the test may also be repeated 
after having reversed the test piece side for side). 

7.2 Bring the other end onto the first end (so as to form 
a loop), pressmg it also against the shoulder. Place the 
steel bar on the superimposed ends. Keep the test piece 
in this position for 5 minutes. 

7.3 Measure, with the rule, the maximum heights of 
the two edges of the loop for each of the test pieces with 
respect to the board. 

8 EXPRESSION OF RESULTS 

8.1 For each of the two directions there are three test 
pieces. 

8.2 For each test piece cut in the longitudinal direction, 
express in millimetres the maximum height of each of 
the two edges of the loop formed. Take the arithmetic 
mean of the six values obtained as the result for the 
longitudinal direction. 

8.3 Repeat the procedure described in 8.2 for test pieces 
cut in the transverse direction. 

9 TEST REPORT 

The test report shall include the following information: 

a) indication of reference to the side(s) on which 
the results have been obtained; 

b) each individual value obtained; 

c) the arithmetic mean of the results for each test 
piece; 

i) for test pieces cut in the longitudinal 
direction; 

ii) for the test pieces cut in the transverse 
direction; 

d) the condition of the test piece subjected to 
testing, and 

e) whether the test was conducted on coated 
fabric as delivered or after it had undergone 
specified treatments (give details). 
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COATED AND TREATED FABRICS 



PART 12 DETERMINATION OF TACK-TEAR RESISTANCE 
[Source : IS 7016 (Part 12) : 1987] 

Tack-tearing resistance provides useful information about the quality of coated fabrics, primarily vinyl plastic 
coated fabrics, used for furniture or automotive applications. 

the specimen shall be not greater than 85 percent or 
less than 15 percent of the rated capacity. 

3.3 Machine Efficiency - The error of the machine 
shall not exceed 2 percent up to and including a 200 N 
force ( 50- 1 bf) and 1 percent over 200 N and 1 percent 
at any reading within its loading range. 

4 TEST SPECIMENS 

The specimens shall be 50 mm in width and 150 mm in 
length. Two sets of five specimens each are required, 
one set for warp tack-tear strength, having the longer 
dimension parallel to the filling yams, and the other set 
for filling tack-tear strength having the longer dimension 
parallel to the warp yam. 

5 PROCEDURE 

Clamp the device shown in Fig. I in the upper jaw of 
the testing machine and adjust the machine to 
compensate for its weight. Impinge the specimen on 
the needles, taking care that the line of needles is parallel 
to the threads to be tested and exactly 12.5 mm from the 
top edge of the specimen. Clamp the specimen in the 
lower clamp. Operate the machine as for a tension test 
with the distance from the bottom of the needles to the 
top of the lower clamp as 75 mm and the rate of jaw 
separation as 5 mm/s with no load. The faces of the 
bottom clamp shall measure 25 by 75 mm or more. If 
the machine is of the pendulum type, disengage the pawls 
on the pendulum from the ratchet. Record the average 
force necessary to tear the fabric, preferably with an 
autographic recording device. 

6 EXPRESSION OF RESULTS 

Report the median of results of five individual tests on 
the warp as the warp tack-tear strength, and the median 
of five individual tests on filling as the filling tack-tear 
strength. 



1 SCOPE 

It prescribes the method for measurement of resistance 
of a coated fabric to tearing under conditions simulating 
an installation that has been tacked in place. 

2 APPARATUS 

The apparatus shall consist of the device illustrated in 
Fig. I. 

3 TESTING MACHINE 

3.1 The machine shall consist of three main parts : 

a) Straining mechanism, 

b) Clamps for holding specimen, and 

c) Load and elongation recording mechanism(s). 

3. 1 . 1 Straininf^ Mechanism 

A machine, wherein the specimen is held between the 
two clamps and strained by a uniform movement of the 
pulling clamp, shall be used. Unless otherwise specified 
in the material specification, the machine shall adjusted 
so that the pulling clamps shall have a uniform speed of 
5 ± 0.2 mm/s. 

3.1.2 Load and Elongation Recording Mechanism(s) 

It shall consist of calibrated dial, scale or chart to indicate 
the applied load and elongation. Unless otherwise 
specified for load determination, the machine shall be 
adjusted or set so that the maximum load required to 
break the specimen will remain indicated on the 
calibrated dial or scale after the test specimen has 
ruptured. 

3.2 Capacity 

If the machine is of the pendulum type, it shall be of 
such a capacity that the maximum load required to break 
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Part No. 
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Metal 


Description 


1 




Hrs 


Sample holder 


2 




Hrs 


Die 


3 




llrs 


Guide holder 


4 




Hrs 


Guide 


5 




StI 


Spring 5.6 mm ID-0020 dia-7 Coils-25 mm 


6 




Stl 


4.76-24 nuU 


7 




StI 


4.76-24-9.53 mm long mach screws 


8 




Hrs 


Cap 


9 




Stl 


4.76 mm -24-12 7 mm long mach screws 



Fig. 1 Tack-Tear Tester for Coated Fabrics 
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METHODS OF TEST FOR COATED AND TREATED FABRICS 

PART 13 DETERMINATION OF CRUSH RESISTANCE 
[Source : IS 7016 (Part 13) : 1987] 



1 SCOPE 

1.1 It prescribes a method for determining the crush 
resistance of fabrics coated with rubber or plastics. 

1.2 The method is applicable particularly to diaphragm 
material cut from coated fabrics. 

2 OUTLINE OF THE METHOD 

The coated fabric is subjected to a controlled load 
application over a known area until the fabric is 
crushed. 



3.3 Compression Testing Machine 

Having a speed of approximately 0.08 mm/s. 

3.3.1 Any other type of machine that will meet this 
requirement may also be used. For example, a platform 
scale equipped with a yoke over the platform and a 
hand-operated screw to apply the force will serve if it 
conforms to the requirements prescribed for accuracy 
and speed. 

3.3.2 The load source shall have a total capacity of at 
least 5 400 N. 



3 APPARATUS 

3. 1 Bast Plate - Having the dimensions shown in Fig. 1 

3.2 Load Button Assembly - Having the dimensions 
shown in Fig. 2. 



S' 




All dimensions in millinoetres 
Fig. 1 Base Plate 



3.4 Force-Recording Mechanism 

A calibrated dial with a maximum pointer, or a strip- 
chart to indicate force required to crush the fabric. 
Unless otherwise specified for force determination, the 
machine shall be so adjusted that the maximum force 
required to crush the test piece may be readily detected 
by the maximum pointer or read from the strip-chart. 
The error of the machine shall not exceed 2 percent up 
to and including 200 N force and 1 percent over 200 N 
force at any reading within the loading range. 

4 TEST PIECES 

The test pieces shall be at least 50 mm wide and 200 
mm long. At least three test values shall be obtained 
from each sample. 

5 TIME INTERVAL BETWEEN MANUFACTUR- 
ING AND TESTING 

5.1 For all purpose, the minimum time between 
manufacturing and testing shall be 16 h. 

5.2 For non-product tests, the maximum time between 
manufacturing and testing shall be 4 weeks and for 
evaluations intended to be comparable, the tests, as far 
as possible, should be carried out after the same time 
interval. 

5.3 For product tests, whenever possible, the time 
between manufacturing and testing should not exceed 
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^10.75 



SECTION A A 



NOTRS 

1 All sharp edges to be removed. 

2 Button to be press fit in plate. 

All dimensions in millimetres. 
Fig. 2 Load Button Assembly 



3 months. In other cases tests shall be made within 2 
months of the date of receipt by the customer. 

6 CONDITIONING OF TEST PIECES 

Condition the test pieces at 27 ± 2T. and 65 ± 2 percent 
relative humidity for 48 hours prior to testing. 

7 PROCEDURE 

7.1 Place the base plate on the platform of the testing 
machine and place the test piece on the base plate. If 
the sample of material to be tested has an unbalanced 
coating, the side having the thicker coating shall be 
facing upward. 

7.2 Place the load button of the machine onto the test 
piece so that the recess of the button, as shown in 
Fig. 2. is in contact with the test piece and is in a plane 
normal to that of the test piece. The circumference of 
the load button shall be at least 12 mm from any edge of 
the test piece. Apply the force to the button at the rate 
of approximately 0.08 mm/s until the shear yield point 



or maximum deflection of the dial pointer is reached, 
whichever is the lesser. Record the force required to 
crush the test piece. Repeat the procedure at least twice 
more on a new area of the test piece at least 12 mm 
away from other test areas and at least 12 mm from any 
edge. 

7.3 Fabrics crushing can readily be detected by 
stretching the test piece. The fabric will have noticeably 
less resistance to stretching for the damaged areas when 
compared with the undamaged areas. 

8 TEST REPORT 

The test report shall include the following particulars: 

a) Reference to this test method; 

b) Identification of test pieces; 

c) Conditioning period and temperature; 

k\) Number of test pieces tested; and 

e) Force required to crush the coating or the 
fabric in the test piece, whichever occurs first. 
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PART 14 LOW-TEMPERATURE IMPACT TEST 



[Source : IS 7016 (Part 14) : 1987] 

This prescribes a method for evaluation of rubber materials or fabrics coated therewith subjected to low temperature 
flexing with impact under well-defined conditions of striker speed. The response is largely dependent of effects of 
low temperatures, such as, crystallization, incompatibility of plasticizer or the inherent short term behaviour of the 
material itself. Data obtained by the method may be used to predict the product behaviour in applications where 
the cojiditions are similar to those specified in the method. 

The method has been found useful for specification and development purposes, but it does not necessarily indicate 
the lowest temperature at which the material may be used. 



1 SCOPE 

It prescribes procedure for determining the lowest 
temperature at which fabrics coated with rubber or 
plastics shall not exhibit fractures or coating cracks when 
subjected to specific impact conditions. 

2 APPARATUS 



NOTES 

1 The dimensional nrquirements may be obtained by fabricating an 
adjustment plate or individual plates to fit the test piece holder 
illustrated in Fig. 1 . 

2 Apparatus for this test may have any type of activation, provided 
that It meets the dimensional and velocity requirements given above 
and in 2. If the striker is electrically driven, a means of controlling 
the voltage may be needed to control the speed when testing light 
gauge material. 



2.1 Test Piece Clamps and Striking Arm 

The test piece clamps shall be designed to hold the test 
piece or pieces as a cantilever beam. Each individual 
test piece shall be held firmly and securely in the clamps. 
The striking edge shall move relative to the test piece(s) 
along a trajectory normal to the upper surface at a linear 
speed of 1 .8 to 2. 1 m/s at impact and during at least the 
following 6 mm of travel. In order to maintain this 
velocity consistently within the heat-transfer medium, 
the striking arm shall be positively driven. It may be 
necessary in some cases to reduce the number of test 
pieces tested at one time {see Annex A). 



rCOATCO 

[surface to Be 
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*.TEST 
PIECE 



CLAMP 



TABLE 



All dimensions in millimetres. 

Fig. I Test Piece Holder and Striker 



2.1.1 The striking edge shall have a radius of 1 .6 i 0. 1 
mm. The striking arm and test piece clamps shall have 
a clearance at and immediately following impact in 
accordance with the dimensions listed in Table 1. 

Table 1 Clearance of Striking Arm and 
Test Piece Clamps 



Thickness of test 
Pieces, mm 


Required Clearance, mm 


1.65to2.l5 


6.4 ±0.3 


I 05 to 1.64 


5.7 ±0.3 


0.55 to 1.04 


5.2±0.3 


0.10 to 0.54 


4.8±0.3 



2.2 Insulated Tank 

2.3 Heat Transfer Medium 

Any liquid heat-transfer medium that remains fluid at 
the test temperature and which does not appreciably 
afTect the materials being tested may be used. 

CAUTION — Where a flammable or toxic solvent is 
used as the cooling medium, the customary precautions 
in handling, such as material shall be exercised. 

2.3.1 Methanol is the recommended heat-transfer 
medium for rubber. 
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NOTE — The following materials have been used down to the 
indicated, temperatures: 

Dow Coming 200 fluids: 

a) Kinematic viscosity 5 mmVs - eO^'C 

b) Kinematic viscosity 2 mmVs - 76T 
Methanol - 90°C 
Dichlorodifluoromethane - 120°C 

When dichlorodifluoromethane refrigerant is used, it 
shall be cooled below its boiling temperature of- 29.8°C 
before being transferred from the cylinder to the tank of 
the testing machine. 

2.4 Stirrer - to provide thorough circulation of the 
heat-transfer medium. 

2.5 Temperature Control (Automatic or Manual) 

for controlling the temperature of the heat-transfer 
medium to within ± 0.5°C of the desired temperature. 

2.5.1 Powdered solid carbon dioxide (dry ice), liquid 
nitrogen or liquid carbon dioxide are recommended for 
lowering the temperature. An electric immersion heater 
is required for raising the temperature. 

2.6 Thermocouple 

With associated temperature indicator graduated in 
l°C divisions and having a range suitable for the 
temperature at which the tests are to be made. The 
thermocouple shall be constructed of copper-constantan 
wire between 0.2 mm and 0.5 mm in diameter and shall 
be fusion-bounded at the junction. It shall be located as 
near the test piece as possible. 

NOTR — A Ihcrmomclcr may be used if it is shown to be in 
agreement with the specified tbcrmocouple. 

3 TEST PIECES 

3.1 The test piece shall be die punched. It shall be 
6.4 ± 0.5 mm wide. All test pieces shall be cut with the 
longer dimensions parallel to the lengthwise direction 
of the coated fabric unless otherwise specified. 

3.2 A minimum of 6 mm of the test piece shall be held 
in the clamps, and the length extending from the clamp 
shall be 25 ± 5 mm. 

NOTE — Sharp dies shall be used in the preparation of test pieces 
for this test if reliable results are to be obtained. Light honing of 
the cutting edges with a jeweller's honing stone may be carried out 
daily. 



4 TIME INTERVAL BETWEEN MANUFACTUR- 
ING AND TESTING 

4.1 For all test purposes, the minimum time between 
manufacturing and testing shall be 16 h. 

4.2 For non-product tests, the maximum time between 
manufacturing and testing shall be 4 weeks and for 
evaluations intended to be comparable the test, as far as 
possible, should be carried out after the same time- 
interval. 

4.3 For product tests, whenever possible, the time 
between manufacturing and testing should not exceed 
3 months. In other cases, tests shall be made within 
2 months of the date of receipt by the customer. 

5 CONDITIONING OF TEST PIECES 

5.1 The test pieces shall be conditioned at 27i:2''C 
and 65 i 2 percent relative humidity for at least 3 h prior 
to testing. 

6 PROCEDURE 

6.1 Prepare the tank (2.2) and bring the apparatus to 
the desired temperature. This may be accomplished by 
placing a suitable amount of solid carbon dioxide 
(dry ice) in the tank and slowly adding the heat-transfer 
medium until the tank is filled within 50 mm of the top. 
During the test, the temperature of the bath may be 
maintained constant by judicious addition of small 
quantities of dry ice. 

NO fE — fhe desired temperature may also be obtained by filling 
the tank with the heat-translbr medium and lowering the temperature 
by the addition ol' liquid carbon dioxide controlled by a solenoid 
actuated with an associated temperature wntrol Where temperatures 
below that obtainable with dr> ice or liquid caibon dioxide are 
required, liquid nitrogen may be used. 

6.2 Determine the thickness of the test pieces in accordance 
with the method prescribed in IS 7016 (Part I) : 1982 
'Methods of test for coated and treated fabrics: 
Part 1 Determination of roll characteristics {first 
rcvisionY g\\cn in Section D/31.1. 

6.3 Mount the test pieces in their holder and immerse 
them for 3.0^0.5 min at the desired temperature. The 
side to be evaluated shall face toward the striking arm 
unless otherwise specified. 

6.4 After immersion for the specified time at the test 
temperature, record the temperature and deliver a single 
impact. 
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6.5 For each test, check the speed of the striker, which 
shall be between 1 .8 and 2.1 m/s {see Annex A). 

6.6 After removing the test pieces from the tank, 
examine each test piece to determine whether or not it 
has failed. Failure is defined as any fracture or crack 
visible in the coating when examined under a 
5 X magnifier. Bend the test piece to an angle of 180° 
around a 6 mm diameter mandrel in the same direction 
as the bend caused by the impact prior to examining it 
under the 5 X magnifier. 

6.7 Use new test pieces for each test temperature. 

NOTE — For routine testing of all coated fabrics, subject the five 
test pieces to the impact test at a specified temperature as stated in 
the relevant material specification 

6.8 For compliance with this method, no test piece 
shall fail at the specified temperature. 



7 TEST REPORT 

The test report shall include the following particulars: 

a) Reference to this test method; 

b) Identification of the coated fabric; 

c) Temperature at which the test pieces were 
tested; 

d) Type of testing apparatus used; 

e) Conditioning temperature, humidity and 
period; 

Length of time test pieces were immersed; 

g) Number of test pieces tested; 

h) Speed of striker at impact; 

j) Behaviour of individual test pieces; and 

k) Thickness of the coated fabric. 
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ANNEX A 

{Clauses 2.\ and 6.5) 

SPEED CALIBRATION OF THE SOLENOID-ACTUATED 
LOW TEMPERATURE IMPACT TESTER 



A-1 SPEED CALIBRATION PRIOR TO TESTING 

A-1.1 Principle 

Measurement of the height h to which a steel ball, 
suspended on the striker mechanism of the tester, rises 
after the striker has had its upward motion halted by 
contact with a mechanical stop. Acceleration of the ball 
in such a manner that the low governing a freely falling 
body applies. 

A-1.2 Procedure 

A- 1 .2. 1 Securing Ball Support 

Remove either one of the nuts that fasten the striking 
bar guide rods to the solenoid armature yoke. Place the 
small hole of the ball support {see Fig. 2) over the guide 
rod and replace and secure the nut. 



#7.U 




#15.9 



THICKNESS 3.2 



All dimensions in millimetres 
Fig. 2 Ball Support 



A-L2.2 Adjusiing Stroke of Striker 

Remove the metal guard from around the solenoid 
Spread open the rubber bumper {see Fig. 3) and insert 
it around the armature. Replace the solenoid guard. 
Insert a typical test piece into the specimen holder of 
the tester. Raise the striking mechanism by hand until 
the end of the stroke is reached. It is essential that, with 
the striking mechanism raised to its maximum height, 



the striker bar of the tester is in contact with the test 
piece but that the bar is not in contact with the test piece, 
the rubber bumper shall be removed and replaced by a 
thinner bumper. Conversely, if the striker bar moves 
into the plane of the test piece, the bumper shall be 
replaced by a thicker one. 

A-L2.3 Placement of Ball and Measuring Tube 

Place 19 mm diameter steel ball on the ball holder (In 
theory, the upward flight of the ball is independent of 
the mass of the ball. However, if the mass is too large, 
the motion of the striker bar may be impeded). Clamp a 
glass or clear plastic tube with a minimum inside 
diameter of 25.4 mm in a vertical position directly over 
the ball. The tube should contain a scale divided into 
5 mm intervals. The zero position on the scale should 
be aligned with the top of the ball when the ball is at the 
top of the stroke of the striker mechanism. 




-25- 



3] 

12.7 -J 



All dimensions in millimetres 
Fio. 3 Rubber Bumpi-r 

A- 1 .2.4 Measurement and C Calculation 

With the tester equipped as described above and devoid 
of test pieces and immersion medium, actuate the 
solenoid and read the ball height to the nearest 5 mm. 
Make at least five measurements. Average all results 
and convert the average to metres. Determine the striker 
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speed y, in metres per second, from the following 
equation : 



v = V2iA 



where 



g = acceleration due to gravity, in metres per second 

squared (= 9.8 m/s^; and 
h = average ball height, in metres. 

NOTE — Calibration measurements should be made with the tester 
supported on a non-resilient surface, such as a laboratory bench or 
concrete floor. Resilient mountings tend to absorb sonne of the striker 
energy causing low ball height values. 

A-2 SPEED CALIBRATION DURING TESTING 

A-2.1 With the tester equipped with ball support, ball 
and measuring tube {see A-1), but without the rubber 
bumper (tester in normal operating condition) and 
devoid of test pieces and immersion medium, actuate 
the solenoid and read the ball height to the nearest 
5 mm. Make ten measurements. From the lowest and 
highest ball height readings, determine the range in 
striker speed, using the equation in A- 1.2.4. This range 
is termed range of speed at the top of the stroke. 

A-2.2 With the tester equipped as described in A-2.1, 
but also with test piece(s) and immersion medium, 
conduct the brittleness test as described in 6. Read the 
ball height each time the solenoid is actuated. Convert 
the ball height to speed as shown in A-1. 2.4. If the 
speed lies within the predetermined range or speed at 
the top of the stroke, the test should be considered valid. 
If the speed lies outside of the predetermined range, the 
test is invalid and should not be reported. Should 
successive tests be invalid, adjustments should be made 
to bring the speed at the top of the stroke within the 
acceptable, predetermined range. This may be 



accomplished by reducing the number of test pieces 
tested per impact. 

A-2.3 The following example typifies the entire speed 
calibration procedure for solenoid-actuated testers: 

a) Using the procedure specified in A-I, the striker 
speed at the point of impact of a tester devoid of 
test pieces and immersion medium was found to 
be 1 .9 m/s. This speed is within the specified 
limits of 7.4. 

b) Using the procedure in A-2.1, with the tester 
devoid of test pieces and immersion medium, the 
range of striker speeds at the top of the stroke 
was found to be 2.5 to 2.7 m/s. This range 
becomes the acceptable range for this series of 
tests. The acceptable range should be established 
each time the striker speed at the point of impact 
is determined (see A-1). 

c) Using the procedure of A-2.2, with the tester 
containing a test piece(s) and immersion 
medium, the speed at the top of stroke during 
the first, solenoid actuation was found to be 2.5 
m/s. The speed is within the acceptable range 
and the test is valid. 

d) The speeds at the top of the stroke during the 
second and third solenoid actuations were found 
to be 2.4 and 2.3 m/s, respectively. These speeds 
were outside of the acceptable range and both 
tests were invalid. 

e) Adjustments were made to increase the speed at 
the top of the stroke, using the procedures given 
in A-2.2. 

The speeds at the top of the stroke during the 
fourth and all subsequent solenoid actuations 
were found to lie between 2.5 and 2.7 m/s. The 
results of ail these tests were valid. 



380 



PART 2, SECTION D/3 1. 14 



SP 15 (Part 2) : 2000 



SECTION E 

BIOCHEMICAL TESTS 



SP 15 (Part 2): 2000 

DETECTION AND ESTIMATION OF DAMAGE IN COTTON YARN, 
CORDAGE AND FABRICS DUE TO MICRO-ORGANISMS 

(Source : IS 1815 : 1985 and IS 1316 : 1984) 

Cotton yam cordage are liable to be attacked and damaged by micro-organisms, such as bacteria and fungi, while 
in transit, in storage or in use. The deterioration is promoted by climatic conditions prevalent in tropical and 
subtropical countries. 

Moisture is essential for the development and growth of micro-organisms, the amount of moisture required being 
dependent upon the type of organism. Thus ftingi usually develop when the relative humidity of the environment 
approaches about 75 percent, and the growth is rapid when the relative humidity is above 85 percent. Bacterial, on 
the oth^r hand, are active only when the substrate on which they are present is itself wet. 

Fungi may appear as fine downy growth or as dark spots or stains causing discolouration of yam or cordage as the 
case may be. The isolated regions of mould growth may show considerable tendering while the rest of the material 
(except when not weathered outdoors) may indicate little or no tendering. If the yam or cordage had been in 
contact with soil or had been contaminated with it and then exposed to dampness, the entire material may show 
rapid and uniform tendering. 

The degree of growth of micro-organisms as well as their tendering effect may differ widely even in the immediate 
neighbouring areas in the yam or cordage. It is, therefore, not feasible to submit the results of tests prescribed in 
this test method to statistical analysis. 



1 SCOPE 

It prescribes a method for the detection and estimation 
of damage in cotton yam, cordage and fabrics due to 
micro-organisms. 

2 SAMPLING 

2.1 Lot 

The quantity of cotton yam, cordage or fabric purported 
to be of one definite type and quality delivered to a buyer 
against one despatch note shall constitute a lot. 

2.2 Sample for the test shall be selected so as to be 
representative of the lot. Samples drawn in accordance 
with the material specification or as agreed to between 
the buyer and the seller shall be taken as representative 
of the lot 

2.3 The sample shall be first visually examined against 
light for the presence of microbial growth like isolated 
dark portions, stains or discolouration; all the portions 
showing microbial growth shall be clearly marked. 

2.4 The sample shall also be examined under an 
utoaviolet lamp having a Blackwoodfilter with peak 
output at 365 mm for the presence of any flourescent 
spots which shall be clearly marked. 



NOTE — The presence of fluorescence is always not related to the 
microbial attack or the absence of it does not exclude the possibility 
of microbial attack. 

3 TEST SPECIMENS 

From the marked portions of the yam or cordage draw 
at random 10 pieces each not less than 10 cm long. In 
case of fabrics, draw at random 10 test specimens each 
2.5 cm X 2.5 cm in size. These shall constitute the test 
specimens for the purpose of 5.1.1, 5.1.2 and 6.1.1. 
Keep the test specimens in a humid chamber {see Note) 
with relative humidity above 85 percent at room 
temperature for 8 to 10 days. (For a humid chamber a 
large desiccator with water kept at the bottom may 
suffice.). 

NOTE ~ If the marked portion as in 2.3 and 2.4 of the sample in 
the lot is showing visible patches of stains or discolouration, the 
specimens drawn as in 3 may be directly studied as in 5.1 . 1 without 
keeping in a humid chamber. 

4 REAGENTS 

4.1 Quality of Reagents 

4.1.1 Unless specified otherwise, 'pure chemicals' shall 
be employed in the tests and distilled water shall be used 
where the use of water as a reagent is intended. 
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NOTE — * Pure chemicals' shall mean chemicals that do not contain 
impurities which affect the test results 

4.2 The following reagents shall be used. 

4.2.1 Lactophenol Solution — Prepared by dissolving 
100 g phenol in 100 ml water and adding 100 ml each 
of glycerine and lactic acid to the solution. 

4.2.2 Cotton Blue Solution — Prepared by making a 
saturated solution (about 25 ml) of cotton blue (old 
colour index number 707) (new colour index number 
51 190) in 95 percent alcohol and adding 10 ml of 
glycerine and 80 ml of water to 10 ml of this solution. 

4.2.3 Cotton Blue-Lactophenol Solution — Prepared by 
mixing equal volumes of saturated aqueous cotton blue 
and lactophenol solutions. 

4.2.4 Sodium Hydroxide — {\Z percent m/v) prepared 
by dissolving 18 g sodium hydroxide pellets in 80 ml 
distilled water, allowing it to cool and finally making 
the volume to 100 ml. 

4.3 Apparatus 

4.3.1 Microscope with magnification range of 50 to 
500. 



d) indentation or serrations of the fibres from the 
cuticle inwards, that is, towards the lumen 
{see Fig. 5 and 6). 

5.1.3 Similarly examine other slides. 




Fig. 1 Undamaged Cotton FroRE 




Fig. 2 Cotton FreRE Showing Incisions or 
Cracks on its Cuticle 



5 DETECTION OF DAMAGE 
5.1 Procedure 

5.1.1 Unravel five to six yams from the test specimens 
as drawn in 3.1, Tease them gently on a glass slide to 
separate individual fibres. Treat the fibres with a few 
drops of cotton blue-lactophenol solution for 1 to 2 
minutes. Remove the colour from the surface of the fibres 
by treating them with lactophenol solution. Prepare at 
least 10 slides from these fibres. 

5.1.2 Take a slide and examine it under a microscope 
at 100 to 500 magnification and compare the fibres with 
the undamaged fibre (see Fig. 5) Presence of the 
following signs indicates that the fabric has been 
damaged by microbial attack: 

a) incisions or cracks on the cuticle, of the fibre 
{see Fig. 2); 

b) damage to primary and secondary walls of the 
fibre from cuticle inwards {see Fig. 3); 

c) hyphae within the lumen {see Fig. 4); and 



6 EXTENT OF DAMAGE 
6.1 Procedure 

6.1.1 Extrusion Test 

Take one test specimen as drawn in 3 and prepare the 
individual fibres as in 5.1.1. Take a clean glass slide 
and place a drop of 1 8 percent NaOH on it. Place a 
bundle of fibres on a linoleum pad and cut off a small 
portion of the fibres approximately 0.2 mm in length 
with a sharp blade. Immerse the cut fibres in the alkali 
for about 60 seconds and examine under the 
microscope at 250 magnification and note down the 
number of dumbell shaped, funnel shaped and 
extrusionless fibres. Examine about 300 fibres and 
10 slides^in all. 

6.1.2 Undamaged fibres show dumbell shape, and 
damaged fibres swell width-wise without showing any 
characteristic dumbell shape; some damaged fibres show 
roughly funnel shaped ends. 

6.1.3 Fibres of 0.2 mm length can be conveniently cut 
with the help of two razor blades held together by a 



384 



PART 2, SECTION E/ 1 



SP IS (Part 2) : 2000 







Fig. 3 Cotton Fibre Showing Damage to its Primary 
AND Secondary Walls from the Cuticle Inwards 







Fig. 4 Cotton Fibre Showing Fungal Infection - 
Hyfhae and Spores Inside and Lumen 




Fig. 6 Cotton Fibre Showin<3 Sevfjue 
Bacterial Damage 



Fig. 5 Cotton Fibre Showing Moderate 
Bacterial Damage 

holder and then cutting the specimen, the fibres in 
between the two blades to be tjJcen for examination. 

6.1.4 Mechanically damaged fibres also do not show 
any characteristic dumbell shape and may add to the 
damage due to microbial attack, but their contribution 
to damage is negligible. 

6.2 Calculate the percentage of dumbell shaped (a) 
funnel shaped (b) and extrusionless fibres (c) as 
examined in 6.1.1. Obtain the quality figure as follows: 



A v^r (a) (h) (c) 

Quality figure '"~^'Y T 



6.2.1 If a quality figure in 6.2 is less than 75, then 
report the sample as damaged. The quality figure may 
also include damage due to mechanically damaged 
fibres. 

7 REPORT 

The report shall include the following information: 

a) Type of material, 

b) Damaged/undamaged, and 

c) Number of specimens tested. 
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TESTING COTTON FABRICS FOR RESISTANCE TO 
ATTACK BY MICRO-ORGANISMS 

{Source :\S\3S9:\9S4) 

Cotton fabrics are liable to deterioration by the action of micro-organisms. Since they are often stored* transported 
and used under conditions favourable for the growth of micro-organisms, various protective treatments have been 
developed and their number is constantly increasing. 

For different accelerated mildew infection methods and a soil burial method for testing cotton fabrics for resistance 
to attack by micro-organisms have been prescribed in this standard. The accelerated mildew infection methods are 
the humidity chamber method, pure culture method, mixed culture method and Aspergillus niger method. The 
humidity chamber method is intended for determining qualitatively the susceptibility of the fabric to the growth of 
micro-organisms associated with attack on cellulose. The pure culture and mixed culture methods are intended for 
testing quantitatively the resistance of the fabric to fungal attack by infecting the fabric with micro-organisms 
capable of destroy ing cellulose. The Aspergillus niger method is intended for assessing the resistance of waterproofed 
fabrics to the fungus Aspergillus niger, typical of those capable of destroying waterproofness. The soil burial 
method is intended for assessing the behaviour of the fabric under conditions of contact with damp soil for a long 
period. 

Two alternative methods for determining the waterproofness of fabric have been provided, namely, the method for 
measuring water absorption and penetration in water-resistant fabrics (permeable to air) by Bundesmann type 
apparatus, as laid down in IS 392 : 1975 {see section C-l/12) and the static pressure head test as laid down in 
IS 7940 : 1976 (see section C-1/14). In the method prescribed in IS 392 : 1975 {see section C-l/12), the specimen 
under test is subjected to falling water drops simulating tropical rain of controlled intensity and to a rubbing action 
on the under surface; the assessment is made by determining: (a) the resistance to actual wetting as measured by 
the increase in mass of the specimen, and (b) the extent to which the specimen resists passage of water under the 
prescribed conditions of test. In the static pressure head test laid down in IS 7940 : 1976 (see section C-l/14) the 
test specimen is subjected to a constant hydrostatic pressure and the leakage of water through the specimen is 
measured. 

Cultures of the organisms prescribed in this method for the test can be obtained from the Defence Materials and 
Stores Research and Development Establishment, Post Box No. 320, Kanpur 208013. To facilitate supply, the 
culture numbers as set out below may also be mentioned: 

Micro-organism Kanpur Culture No, 

Aspergillus niger 5 1 

Chaetomium glohosum 6 

Rhizopus Stolonifer 39 

Memnoniella echinata 1 1 9 

Helminthosporium sp 27 

Pullularia Pullulans 45 

Myrothecium verrucaria 159 

Aspergillus japonicus 1 85 

Curvularia Lunata 362 

Penicillium pinophilum 364 

The methods here can also be used for evaluating preservatives or treatments designed to protect cotton fabrics 
from damage by micro-organisms. In such cases, the preservative or the treatment has to be applied to a uniformly 
good quality cotton fabric by the procedure recommended by the SMpplier or the originator, and the treated fabric 
then tested. 
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1 SCOPE 

It prescribes methods for evaluating cotton fabrics for 
resistance to attack by micro-organisms. 

2 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 

2.1 The tests shall be carried out under the conditions 
laid down in the respective test procedures. However, 
the specimens for breaking load testing shall 
be conditioned and tested in the standard atmosphere 
at 65db2 percent relative humidity and 27±2°C 
temperature (see IS 6359 : 1971 'Method of 
conditioning of textiles'). 

2.2 When the specimens have been left in such an 
atmosphere for 24 hours in such a way as to expose, as 
far as possible, all portions of the specimens to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. 

3 SAMPLING 

3.1 Lot 

The quantity of similar cotton fabric delivered to a buyer 
against one despatch note shall constitute a lot. 

3.2 Samples shall be drawn so as to be representative of 
the lot. Samples drawn in accordance with the material 
specification or as agreed to between the buyer and the 
seller shall be taken asv representative of the lot. 

3.3 Take a sufficiently long piece (see Note 1 ) from 
each sample selected and mark it to identify it as a test 
sample. Similarly take a sufficiently long piece from 
the basic fabric (see Notes 2, 3 and 4) and mark it to 
identify it as the control sample. 

NOTES 

1 The total length of the test samples will depend on their width, but 
it should be sufficient for the number of lest specimens required 
for 4.1, 4.2, 4.3, 4.4 and 5. 

2 The length of the control sample will depend on its width, but it 
should be sufficient for the number of control specimens required 
for 4.1, 4.2, 4.3, and 5. 

3 If an authentic sample of the basic fabric is not available, a fabric 
similar in construction to the one under test and free from size and 
finish should be used. 

4 If it is known that the fabric under test has not been treated with a 
preservative, a sufficiently long piece from a well-scoured cotton 
fabric shall be taken as the basic fabric. The mass/m^ of this fabric 
shall not vary by more than 20 percent of the mass of the fabric 
under test. 



5 If information as to whether the fabric was treated with a 
preservative containing copper or mercury or both is not available, 
the fabric should be tested for the presence of copper and mercury by 
the usual chemical tests. 

4 ACCELERATED MILDEW INFECTION 
METHODS 

4.1 Humidity Chamber Method 

4.1.1 Apparatus 

4.1.1.1 Humidity chamber - with inside measurements 
70 cm X 80 cm X 70 cm, lined on the inside with a non- 
corrosive material, and provided with shelves, 
arrangements to maintain relative humidity of 98 i 2 
percent at 30±2''C and, preferably, a fan for air 
circulation. 

4.1.1.2 Petri dishes - 12, each 15 cm in diameter, 
without cover. 

4.1.2 Test Organisms - Cultures of the following 
organisms : 



a) 


Aspergillus niger. 


b) 


Chaetomium globosum. 


c) 


Rhizopus stolonifer. 


d) 


Memnoniella echinata. 


e) 


Helminthosporium sp, and 





Pullularia pullulans. 


4.1.3 Procedure 



4.1.3.1 From the test samples, cut at random 6 test 
specimens, each of size 10 cm x 5 cm, with their longer 
sides parallel to warp threads. 

4.1.3.2 Prepare, in the manner prescribed in Annex A, 
mixed suspension of the spores of the test organisms 
prescribed in 4.1.2. 

4.1.3.3 Take 6 petri dishes and place I test specimen in 
each dish. Inoculate each specimen (see 4.1.3.4) with 
2 ml of the mixed spore suspension. Lay the petri dishes 
on the shelves and leave them for 14 days inside the 
humidity chamber maintained at 98 i 2 percent relative 
humidity and 30i2T temperature. At the end of the 
period, remove the specimens and evaluate the degree 
of ftingal growth on each specimen in terms of ratings 
as given in Table 1. 

4.1.3.4 From the control sample, cut at random 6 control 
specimens, each of size 10 cm x 5 cm with their longer 
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sides parallel to warp threads. Side by side with the test 
on test specimens, test the control specimens according 
to the procedure set out in 4.1.3.3 for test specimens. 

Table 1 Degree of Fungal Growth 

(Clauses 4A33 and 4.433) 



Symbolic 
Rating 

(1) 


State of Growth of Ratiig in Terms of 
Micro-Organisma Resistance 

(2) (3) 


- 


No growth Good 


+ 


Slight growth (area of Fair 
growth less than one-fourth) 


-H- 


Moderate growth (area of Poor 
growth more than one-fourth 
but less than half) 


-«-+^- 


Heavy growth (area of growth Very poor 
more than half) 



4.1.3.5 The rating for the control specimens shall be 
'very poor', that is, the control specimens should show 
heavy mould growth; if not, the test shall be considered 
inconclusive and shall be repeated. 

4.1.3.6 Report the rating in terms of resistance of the 
fabric under test to attack by micro-organisms. 

4.2 Pure Culture Method 

4.2,1 Apparatus 

4.2.1.1 Petri dishes - 15, each 15 cm in diameter. 

4.2.1.2 /Iromizer- 1 0-ml capacity. 



4.2.2 Test Organism 
glohosum. 



Culture of Chaetomium 



NO! H — If the materia] under test has been treated with a 
preservative containing mercury or copper or both (see Note 5 
under 3.3), culture ofMyrothecium verrucaria should be used 
instead o^ Chaetomium globosum. 

4.2.3 Test Medium - Mix together the following in 
1 000 ml of distilled water and sterilize with steam at a 
pressure of 108 kPa (1.1 Kg/cm^) for 20 minutes : 



Ammonium nitrate 


3.00 g 


Potassium dihydrogen 


0.25 g 


phosphate 




Magnesium sulphate 


0.25 g 


Potassium chloride 


0.25 g 


Agar-agar 


5.00 g 



NOTES 

1 Only pure chemicals shall be used for preparing the medium 
'Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of test. 

2 ThepHofthe medium should be 6.4. 

4.2.4 Procedure 

4.2.4.1 From the test samples, cut at random 15 test 
specimens, each of size 27 cm x 6.5 cm, with their longer 
sides parallel to warp threads. Take 5 test specimens, 
condition them to moisture equilibrium in the standard 
atmosphere (see 2) and determine the breaking load of 
each specimen by the method prescribed in IS 1969 : 
1968 * Method for determination of breaking load and 
elongation at break of woven textile fabrics (first 
revisiony (see Section B-3/6). Find the average of all 
the values. 

4.2.4.2 From the control sample, cut at random 10 
control specimens, each of size 27 cm x 6.5 cm, with 
their longer sides parallel warp threads. Take 5 control 
specimens, condition them to moisture equilibrium in 
the standard atmosphere (see 2) and determine the 
breaking load of each specimen by the method prescribed 
in IS 1969 : 1968. 'Method for determination of breaking 
load and elongation at break of woven textile fabrics 
(first revisiony (see Section B-3/6) Find the average of 
all the values. 

4.2.4.3 Prepare, in the manner prescribed in Annex A, 
suspension of the spores of the test organism prescribed 
in 4.2.2. 



4.2.4.4 Out 

5 specimens. 



of the remaining 10 test specimens, take 



4.2.4.5 Sterilize the specimens in the manner prescribed 
in Annex B and with sterile instruments. Transfer them 
to 5 sterile petri dishes, each containing 50 ml of the 
test medium. Roll up the two ends of each specimen so 
that about 13 cm of its central portion is left exposed. 
Inoculate the exposed portion of each specimen under 
sterile conditions by spraying with 2 ml of the suspension 
prepared as in 4.2.4.3 by means of the atomizer. 
Incubate the specimens for 14 days at 98 ±2 percent 
relative humidity and 30±2X temperature. At the end 
of the period, remove the specimens and wash them with 
cold water until they are free from agar. Dry the 
specimens in air, condition them to;noisture equilibrium 
in the standard atmosphere (see 2) and determine the 
breaking load of each by the method prescribed in 
IS 1969 : 1968 'Method for determination of breaking 
load and elongation at break of woven textile fabrics 
(first revisiony (see Section B-3/6) Find the average of 
all the values. 
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4.2.4.6 Leach the remaining 5 test specimens in the 
manner prescribed in Annex C and test them in the 
manner prescribed in 4.2.4.5 

4.2.4.7 Test the remaining 5 control specimens in the 
manner prescribed in 4.2.4.5. 

4.2.4.8 Calculate the loss in breaking load, percent, of 
the basic fabric on incubation (L) by the following 
formula: 



L = 



lOO(fl-fe) 



where 



a = average breaking load value obtained as in 

4.2.4.2, and 
b = average breaking load value obtained as in 

4.2.4.7. 

If the value of i is less than 90 percent, the test shall be 
repeated. 

4.2.4.9 Calculate in the manner prescribed in 4.2.4.8 
the loss in breaking load, percent, of the fabric under 
test on incubation prior to leaching, equating to: 

'a' the value obtained as in 4.2.4.1, and 
•*• the value obtained as in 4.2.4.5. 

NOTE —- The fabric should be considered satisfactorily resistant 
to attack by micro-organisms if the value ofL docs not exceed 10 
percent. 

4.2.4.10 Calculate in 'the manner prescribed in 4.2.4.8 
the loss in breaking load, percent, of the fabric under 
test on incubation after leaching, equating to: 

V the value obtained as in 4.2.4.1, and 
'A' the value obtained as in 4.2.4.6. 

NOTE — The fabric should be considered satisfactorily resistant 
to attack by micro-organisms if the value of A does not exceed 
10 percent. 

4.2.4.1 1 Report the following : 

a) Loss in breaking load, percent, of the basic 
fabric on incubation {see 4.2.4.8); 

b) Loss in breaking load, percent, of the fabric 
under test on incubation prior to leaching 
{see 4.2.4.9); and 

c) Loss in breaking load, percent, of the fabric 
under test on incubation after leaching 
{see 4.2.4.10). 



4.3 Mixed Culture Method 

4.3.1 Apparatus - Same as in 4.2.1. 

4.3.2 Test Organisms - Cultures of the following 
organisms: 

a) Aspergillus japonicus, 

b) Curvularia lunata, and 

c) Pemcillium pinopnilum. 

4.3.3 Test Medium - Same as in 4.2.3. 

4.3.4 Procedure - Follow the procedure prescribed 
in 4.2.4, except that: 

a) for the purpose of 4.2.4.3, prepare (instead of 
a suspension of the spores of Chaetomium 
globosum) a mixed suspension of the spores of 
the test organisms prescribed in 4.3.2; and 

b) for the purpose of 4.2.4.5, use (instead of a 
suspension of the spores of Chaetomium 
globosum) a mixed suspension as prescribed 
in (a) above. 

4.4 Aspergillus Niger Method 

4.4.1 Apparatus 

4.4.1.1 Petri dishes - 6, each 15 cm in diameter, 

4.4.1.2 /f/om/zer- 10-ml capacity. 

4.4.2 Test Organism - Culture of Aspergillus niger. 

4.4.3 Procedure 

4.4.3.1 F^om the test samples, cut at random 9 test 
specimens in the form of 1 3 cm diameter discs. 

4.4.3.2 Take 3 test specimens and determine their 
waterproofhess in accordance with IS 392 : 1975 {see 
Section C-l/12), or IS 7940:1976 {see Section C-l/14). 

If the waterproofness te.st in made as prescribed in 
IS 392:1975, determine for each specimen; 

a) the percentage of absorption of water: and 

b) the penetration, in millilitres, of water. 

Find the average values. 

If the waterproofness test is made as prescribed in 
IS 7940 : 1976 {see Section C-J/14) determine the 
leakage of water, in litres per square metre per hour. 
Find the average value. 
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4.4.3.3 Take 3 test specimens from the remaining and 
sterilize them in the manner prescribed in Annex B. 
Take 3 sterile petri dishes and put in each dish 10 ml of 
sterile water and filter paper of 10 cm diameter. With 
sterile instruments, transfer the specimens to the pctri 
dishes. 

Inoculate each specimen by spraying with 2 ml of the 
suspension of the spores of Aspergillus niger prepared 
according to Annex A by means of the atomizer. Incubate 
the specimens for 9 days at 98 i 2 percent relative 
humidity and 30i:2°C temperature. At the end of the 
period^ evaluate the degree of fungal growth on each 
specimen in terms of ratings as given in Table 1 
{see 4.1.3.3). 

4.4.3.4 Dry the specimens in air and determine their 
waterproofness by the method chosen for the purpose 
(see 4.4.3.2). 

4.4.3.5 Leach the remaining 3 test specimens in the 
manner prescribed in Annex C and test them in the 
manner prescribed in 4.4.3.3 and 4.4.3.4. 

4.4.3.6 Report the results of the test in the form 
prescribed below: 



Unleached Fabric Leached Fabric, 




^1 After 


Before 


After Biological 


Biological 


Biological Test 


Test 


Test {see 4.4.3.5) 


{see 


{see 


4.4.3.2) 


4.4.3.3 




and 4.4.3.4) 


a) Rating in 




terms of 




resistance to 




growth of 




Aspergillus niger 




b) Waterproofness: 




1) Absorption, 




percent of 




water and 




2) penetration. 




in ml, of water 




OR 




Leakage of water 




in litres per 




square metre 




per hour 





NOTE — If the waterjiroofncss test has been made by the method 
prescribed in IS 392 : 1975 {see Section C-1/12) the fabric should 
be considered satisfactorily resistant to attack by microorganisms 
provided that: 



i) the ratings obtained as in 4.4 J3 and 4.4 J.5 are good; 

ii) the values for absorption, percent, obtained as in 4.4 J.4 and 
4.4.3.5 do not exceed the corresponding value obtained as in 
4.43.2 by more than 20 percent; and 

iii) the values for penetration obtained as in 4.43.4 and 4.4.3.5 do 
not exceed the corresponding value obtained as in 4.4J.2 by 
more than 10 ml. 

If the waterproofness test has been made in accordance with the 
method prescribed in IS 7940 : 1 976 {see section C- 1 / 1 4), the fabric 
should be considered satisfactory resistant to attack by micro- 
organisms provided that: 

a) the ratings obtained as in 4.4 J.3 and 4.4 J.5 are 'good\ and 

b) the values for leakage obtained as in 4.4.3.4 and 4.4.3.5 do not 
exceed the corresponding value obtained as in 4.4,3.2 by more 
than 0.6 litres per square metre per hour. 



5 SOIL BURIAL METHOD 

5.1 Test Soil 

Prepare as prescribed in Annex D. 

5.2 Procedure 

5.2.1 From the test samples, cut at random 15 test 
specimens, each of size 27 cm x 65 cm with their longer 
sides parallel to warp threads. Take 5 test specimens 
and test them as given in 4.2.4.1. 

5.2.2 Take 5 out of the remaining 10 test specimens. 

5.2.3 Put the test soil in five 500-ml beakers and bury 1 
specimen in each beaker in such a way that the ends of 
the specimen are free (Except for the free ends, the rest 
of the specimen should be surrounded by 2.5 cm thick 
soil). Incubate the specimens at 98 i 2 percent relative 
humidity and 30 ± 2°C temperature for 7 days, if the 
fabric under test is light in weight, and for 28 days, if 
the fabric under test is heavy in weight 
{see Note). At the end of the period, remove the 
specimens, wash them free from soil, dry them for 30 
minutes at 50 to 60'^C, condition them to moisture 
equilibrium in the standard atmosphere and determine 
the breaking load of each by the method prescribed in 
IS 1969 : 1968 (see Section B-3/6). Find the average of 
all the values. 

NOTE — Fabrics weighing up to 300 g/m^ slwuld be considered as 
light fabrics and more than this limit be considered as heavier fabrics 
to decide about the time of incubation. 

5.2.4 Leach the remaining 5 test specimens in the 
manner prescribed in Annex C and test them in the 
manner prescribed in 5.2.3. 
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5.2.5 From the control sample, cut at random 1 control 
specimens, each of size 27 cm x 6.5 cm, with their longer 
sides parallel to warp threads. Take 5 specimens and 
test them as given in 4.2.4.2. 

5.2.6 Test the remaining 5 control specimens in the 
manner prescribed in 5.2.3. 

5.2.7 Calculate the loss in breaking load, percent, of 
the basic fabric on soil burial (L) by the following 
formula: 

a 
where 

a = average breaking load value obtained as in 
5.2.5, and 

h =*^average breaking load value obtained as in 
5.2.6 

if the value of L is less than 90 percent, the 
test shall be repeated. 

5.2.8 Calculate in the manner prescribed in 5.2.7 the 
loss in breaking load, percent, of the fabric under test 
on soil burial prior to leaching, equating to: 



\i the value obtained as in 5.2.1, and 
'/)' the value obtained as in 5.2.3. 

NOTE — The fabric slK>uld be considered satisfactorily resistant to 
attack by micro-organisms if the value of/, does not exceed 10 
percent. 

5.2.9 Calculate in the manner prescribed in 5.2.7 the 
loss in breaking load, percent, of the fabric under test 
on soil burial after leaching, equating to: 

V the value obtained as in 5.2.1, and 
'/)' the value obtained as in 5.2.4. 

NO rE — The fabric .should be considered satisfactorily resistant to 
attack by micro-organisms if the value of/, does not exceed 10 
percent. 

5.2.10 Report the following: 

a) Loss in breaking load, percent, of the basic 
fabric on soil burial {see 5.2.7); 

b) Loss in breaking load, percent, of the fabric 
under test on soil burial prior to leaching {see 
5.2.8); and 

c) Loss in breaking load, percent, of the fabric 
under test on soil burial after leaching {see 
5.2.9). 
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ANNEX A 

(Clauses 4.1.3.2, 4.2.4.3 and 4,433) 

PREPARATION OF SPORE SUSPENSION* 



A-1 CULTURE MEDIUM 

A-I.l Take about 250 g of potatoes, peel them off and 
cut them into slices. Weigh 200 g of the sliced potatoes, 
wash them in running tap water and place them in a 
beaker. Add 500 ml of distilled water and keep the 
contents at boil for 30 minutes. Filter the hot extract 
through a thin layer of absorbent cotton previously 
wetted with distilled water. Preserve the filtrate. 

A-1.2 Take 25 g of agar, cut it into small pieces and 
boil, in the minimum quantity of distilled water 
necessary, till no solid agar is visible. Add 20 g of 
dextrose and mix it with the filtrate (see A-1.1). Make 
up the volume to 1 000 ml with hot distilled water. 
Adjust thepH of the culture medium to 6.4. 

NOTE — To avoid solidification, the temperature of the culture 
medium should be kept above 45°C. 

A-1.3 Put 5 ml of the culture medium into each of a 
number of 15 cm x 2 cm test tubes and plug them with 
non-absorbent cotton-wool. In an autoclave, sterilize the 
culture medium with steam at a pressure of 108 kPa 
(l.l kg/cm^) for 20 minutes. At the end of the period. 



remove the test tubes from the autoclave, place them in 
a slanting position and allow them to cool to harden the 
culture medium into slants. 

A-2 SUB-CULTURE 

A-2.1 Inoculate the slants in the test tubes with a well- 
sporulated culture of the test organism (see 4.1.2, 4.2.2, 
4.3.2 and 4.4.2) by means of a sterile needle. Incubate 
the slants for 7 days at 30 ± 2T. 

NOTE — At the end of this period, a heavy growth of the freshly 
sporulating test organism should be visible within the tubes. 

A-3 PREPARATION 

A-3.1 Add about 10 ml of sterile distilled water to freshly 
sporulating sub-culture of the test organism (see A-2) 
within the tubes. Bring the spores of the sub-culture 
into suspension by shaking or disturbing them gently 
with a sterile glass rod. Filter the suspension through a 
sterile muslin or similar fabric to remove particles of 
agar or fungal mycelium. Examine a drop of the sport 
suspension under a low-power microscope, and see 
whether 50 or more spores appear in the field. 



* If a mixed suspension of the spores of more than one test organism is to 
be prepared, the suspension of the spores of each test organism shall be 
prepared separately and the suspensions then mixed in equal volumes. 
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ANNEXE 

(Clauses 42 A,5 and 4 A3. 3) 
STERILIZATION IN METHYL ALCOHOL VAPOUR 



B-1 Pack the specimens loosely in a desiccator of 
suitable size containing methyl alcohol and keep them 
for 24 hours (or longer) at room temperature (about 
n^C). In the meantime, make another desiccator 
ready by sterilizing it with methyl alcohol vapour for 
a period of 12 hours at room temperature. Transfer 
the specimens from the first desiccator to the second 



with a pair of sterile tongs. Connect the second 
desiccator to a water pump through a cotton-wool 
filter and exhaust the desiccator at room temperature 
for 6 hours to remove traces of methyl alcohol. Bring 
the pressure in the desiccator to the atmospheric 
pressure by slowly letting in air through the cotton- 
wool filter. 



ANNEX C 

(Clauses 4.2.4.6, 4.4.3.5 andS.lA ) 

METHOD OF LEACHING 



C-1 Place the specimen inside a glass jar with internal 
diameter of 9 cm. Through a capillary extending to 
within 0.6 cm of the bottom of the jar, allow water (with 
pH of not less than 6.0 and not more than 8.0 and at a 



temperature of 30 ± 2T) to flow into it at the rate of 10 
litres per hour. In this stream of water leach the specimen 
for 24 hours. 



ANNEX D 

(Clause 5 A) 

PREPARATION OF TEST SOIL 



D-1 Mix thoroughly: 

a) a layer of good, sandy loam soil, 13 cm thick; 

b) a layer of fresh cow-dung manure, 7.5 cm thick; 

and 

c) a layer of finely chopped straw, 15 cm thick. 

Allow the mixture to ferment for 2 months, turning it 
once a week and maintaining the moisture content at 
22 to 25 percent on the total mass of the mixture. At the 
end of the period, put the resulting compost through 
300-^m IS Sieve [see IS 460 (Part 1 ) : 1 985 Specification 
for test sieves: Part 1 Wire cloth test sieves] and test it 
in the manner prescribed in D-1.1 to D-1.5. 

D-1.1 Take a light-weight cotton fabric weighing 240 
to 255g/m^ and draw from it 6 pieces, each to size 
20 cm X 5 cm. 



D-1.2 Take three pieces of the fabric and determine the 
breaking load of each by the method prescribed in 
IS 1 969 : 1 968 (see Section B-3/6). Find the average of 
all the values. 

D-L3 Bury the remaining 3 pieces of the fabric in the 
compost for 5 days. At the end of this period, remove 
the pieces from the compost and determine the breaking 
load of each by the method prescribed in IS 1969 : 1968 
(see Section B-3/6). Find the average of all the values. 

D-1.4 Calculate the loss in breakmg load, percent, of 
the fabric after soil burial. 

D-L5 The soil shall be deemed to be suitable for the 
tesi if the loss in breaking load of the fabric, so 
determined, is 80 percent or more. 
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DETECTION AND ESTIMATION OF DAMAGE IN JUTE YARN, 
CORDAGE AND FABRICS DUE TO MICRO-ORGANISMS 

XSource : IS 2011 : 1984 and IS 2010 : 1984) 

Jute yam and cordage are liable to be attacked and damaged by micro-organisms, such as bacteria and fungi, while 
in transit, storage or use. The deterioration is promoted by climatic conditions prevalent in tropical and subtropical 
countries. 

Moisture is essential for the development and growth of micro-organisms, the amount of moisture required being 
dependent upon the type of organism. Thus, fungi usually develop when the relative humidity of the environment 
approaches about 75 percent, and the growth is rapid when the relative humidity is above 85 percent. Bacteria, on 
the other hand, are active only when the substrate on which they are present is itself wet. 

Fungi may appear as a fine downy growth or as dark spots or stains causing discoloration of the yam or cordage. 
The isolated regions of mould growth may show considerable tendering while the rest of the material may indicate 
little or no tendering. If the yam or cordage had been in contact with soil or had been contaminated with it and then 
exposed to dampness, the entire material may show rapid and uniform tendering. 

The degree of growth of micro-organisms as well as their tendering effect may differ widely even in the immediate 
neighbouring areas in the yam, cordage or fabric. It is, therefore, not practicable to submit the results of the test 
method to statistical analysis. 



1 SCOPE 

It prescribes methods for detection and estimation of 
damage in jute yam, cordage and fabrics due to micro- 
organisms. 



2 ATMOSPHERIC CONDITIONS 
CONDITIONING AND TESTING 



FOR 



2.1 The specimens for breaking load testing shall be 
conditioned and tested in the standard atmosphere at 
65^2 percent relative humidity and 27-b2°C 
temperature (5et' IS 6359 : IQTPMethods of 
conditioning of textiles' given in Section B-l/1). 

2.2 When the specimens have been left in such an 
atmosphere, for 24 hours in such a way as to expose, as 
far as possible, all portions of the specimens to the 
atmosphere, they shall be deemed to have reached 
moisture equilibrium. 

3 SAMPLING 

3.1 Lot 

The quantity of similar jute yam or cordage, delivered 
to a buyer against one despatch note shall constitute a 
lot. 



3.2 Samples for test shall be drawn so as to be 
representative of the lot. Samples drawn in accordance 
with the material specification or as agreed to between 
the buyer and the seller shall be taken as representative 
of the lot. 

3.3 The samples shall be first visually examined for the 
presence of mould growth, indicated by isolated dark 
portions, stains, discoloration, etc; all the portions 
showing mould growth shall be clearly marked. 

3.4 YARN AND CORDAGES 

3.4.1 From the marked portions of the samples, draw at 
random 10 pieces, each not less than 10 cm in length. 
These shall constitute the test specimens for the purpose 
of5.3and5.4. 

3.4.2 From the marked portions of the samples, draw 
at random 10 pieces, each of length not less than I m in 
the case of yarn and 25 cm in the case of cordage 
(see Note). These shall constitute the test specimens 
for the purpose of 6.1 and 6.2. 

NOTE — The individual yarn specimens may be carefully lied 
together at both ends immediately alter being dra>vn from the 
samples so that their twist is not affected during subsequent 
handling. 
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3.4.3 From the unmarked portions of the samples, draw 
at random 1 1 pieces, each of length not less than J m in 
the case of yam and 25 cm in the case of cordage. These 
shall constitute the control specimens for the purpose 
of 6.1 and 6.2. 

3.5 FABRICS 

3.5.1 From the marked portions of the samples, draw at 
random 10 pieces, each 2.5 cm x 2.5 cm in size. These 
shall constitute the test specimens for the purpose of 5.3 
and 5.4. 

3.5.2 From the marked portions of the samples, draw at 
random 1 1 pieces, each measuring 33 cm x 12,5 cm in 
size. Unravel yarns from both sides of each specimen so 
that the width of the specimens is 10 cm. These shall 
constitute the test specimens for the purpose of 6,1 
and 6.2 {see Note under 3.5.3). 

3.5.3 From the unmarked and undamaged portions of 
the samples, draw at random 1 1 pieces, each 33 cm x 
12.5 cm in size. Unravel yam from both sides of each 
specimen so that the width of the specimens is 10 cm. 
These shall constitute the control specimens for the 
purpose of 6.1 and 6.2. 

NOTE — The test and control specimens should he drawn so that 
Ihc length of all the specimens is in tlie direction of cither warp or 
weft, preferably in the direction of warp. 

4 QUALITY OF REAGENTS 

4.1 Unless specified otherwise, pure chemicals and 
distilled water shall be used in tests. 

NOTH —'Pure chemicals' shall mean chemicals that do not contain 
impurities which afifect the test results 

5 DETECTION OF DAMAGE 

5.1 Apparatus 

5.1.1 Glass Slides — 15 pairs. 

5.1.2 Microscope — with a magnification range of 
50 to 900. 

5.2 Reagents 

5.2.1 Lactophenol Solution -'D\sso\yQ 100 g of phenol 
in 100 ml of water and add to the solution 100 ml each 
of glycerine and lactic acid. 

5.2.2 Chlorazol Sky Blue {New Colour Index No. 24410) 
Solution - 2.5 percent solution in distilled water. 



5.2.3 Acid Erythrosin ( Ne\\> Colour Index N 0.454 30 ) 
Solution - 1 .0 percent solution in distilled water. Dilute 
one part of this solution with three parts of distilled 
water. 

5.3 Detection of Fungal Damage 

5.3.1 Take 5 test specimens drawn as in 3.4.1 or 3.5.1 

and, in the case of cordage or fabric unravel single 
strands/ yarns from each specimen. Take 5 or 6 strands/ 
yams from each specimen and tease them gently on a 
glass slide to separate individual fibres. Treat the fibres 
with a few drops of Chlorazol Sky Blue solution for 1 to 
2 minutes. 

5.3.2 Put about 50 ml of distilled water in a 125-ml 
conical flask and boil it briskly. Steam the fibres for 30 
seconds by placing the slide on the mouth of the flask. 

5.3.3 At the end of 30 seconds, remove the slide and 
blot off the excess Chlorazol Sk^ Blue solution with 
blotting paper. 

5.3.4 Treat the fibres on the slide with a few drops of 
lactophenol solution. Following the procedure prescribed 
in 5.3.2 steam the fibres for 30 seconds. Remove the 
slide and blot off the excess lactophenol solution. 

5.3.5 Mount the fibres on a separate slide with a few 
drops of lactophenol solution. If necessary, separate the 
fibres by teasing them apart gently. Cover them with a 
cover slip and examine a small portion of the aggregate 
under the microscope with a magnification of 50 to 500. 
Examine 5 slides in all. 

5.3.6 If the slides show blue stained hyphae, report the 
lot to have been damaged by fungal attack. 

5.4 Detection of Bacterial Damage 

5.4.1 Take the remaining 5 test specimens drawn as 
in 3.4.1 or 3.5.1 and, in the case of cordage or fabric 
unravel single strands/yarns from each. Take 5 or 6 
strands /yams from each specimen and tease them gently 
on a glass slide to separate individual fibres. Freat the 
firbres with a few drops of acid erythrosin solution for 
I to 2 minutes. 

5.4.2 Following the procedure prescribed in 5.3.2, steam 
the fibres for 30 seconds. Remove the slide and blot off 
the excess acid er>1hrosin solution with a blotting paper. 
Wash the fibres on the slide seveial times with distilled 
water by adding a few drops of distilled water and 
blotting them off. 
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5.4.3 Mount the fibres on a separate glass slide with a 
few drops of distilled water. If necessary, separate the 
fibres by testing them apart gently. Cover them with a 
cover slip and examine a small portion of the aggregate 
under the microscope with a magnification of 500 to 900. 
Examine 5 slides in all. 

Ndl E — Both damaged and undamaged fibres will be stained red, 
but tlie presence ofbactcria will be indicated by a comparatively 
deeper red stain. 

5.4.4 If the slides show deep red stains, report the 
presence of bacteria in the material under examination. 

6 Estimation of damage 

6.0 Estimate the damage in the sample under test by the 
methods given in 6.1 and 6.2. 

NOTE — If the damage is not very great or it'only a small quantity 
of samples is available for testing, only the method prescribed in 
6.2 may be used. 

6.1 Breaking Load Test 

6. 1 . 1 Yarn Specimens 

Take 10 test specimens drawn as in 3.4.2 and condition 
them to moisture equilibrium in the standard 
atmosphere. Determine the breaking load of each 
specimen on a vertical type yam strength testing machine 
at a rate of traverse of 30 cm/min and keeping the 
distance between the grips of the machine as 60 cm. 
Find the average of all the values. 

NO 11' — The breaking load of the individual test specimens may 
vary widely among themselves depending on the degree of 
tendering of each specimen. 

6.1.2 Cordage Spec imen 

Take 10 test specimens drawn as in 3.4.2 and condition 
them to moisture equilibrium in the standard 
atmosphere. Determine the breaking load of each 
specimen on a vertical or horizontal type rope strength 
testing machii>dat a rate of traverse of 30 cm/min and 
keeping the distance between the grips of the machine 
as 12.5 cm. Find the average of all the values (see Note 
under 6.1.1). 

6.1.3 Fabric Specimen 

Take 10 test specimens drawn as in 3.5.2 and condition 
them to moisture equilibrium in the standard 
atmosphere. Determine the breaking load of each 



specimen on a horizontal or vertical type strength testing 
machine, keeping the distance between the grips of the 
machine as 20 cm and at a rate of traverse of 45 cm/ 
min. Find the average of all the values. 

NOTE — The breaking load of the individual test specimens may 
vary widely among themselves depending on the degree of 
tendering of each specimen. 

6.1.4 Determine as prescribed in 6.1.1, 6.1.2 or 6.1.3 

as applicable, the average breaking load of 10 control 
specimens out of eleven drawn as in 3.4.3 or 3.5.3. 

6.1.5 Calculate the loss in breaking load, percent, of 
the basic yam, cordage or fabric after being damaged 
(L) by the following formula : 

lOOja-b) 
a 
where 

^ = average breaking load ofthe control specimens, 

and 
^ - average breaking load of the test specimens. 

NOTE — If the value of L is more than 20 percent, Uie material 
should be declared as damaged. The degree of damage will increase 
with the increasing value of A. 

6.2 Damage Count Test 

6.2.1 Reagents 

6.2.1.1 Caustic Soda Solution - 10 percent (/n/v), in 
distilled water. 

6.2.1 .2 Herzherg's reagent - Dis.solve 2 g of zinc chloride 
in 1 ml of water. Dissolve separately 2.1 g of potassium 
iodide and 0.1 g of iodine in 5 ml of water. Mix the two 
solutions thoroughly. 

6.2.2 Procedure 

6.2.2.1 Take the remaining one test specimen drawn as 
in 3.4.2 or 3.5.2. If the lot consists of yarn, cut the 
specimen into small lengths. If the lot consists of cordage 
or fabric, unravel yarns from the specimen and cut them 
into small lengths. Tease the yarn pieces into individual 
fibres. Mix the fibres thoroughly and cut them into pieces 
of about I cm length. Immerse the cut fibres in 10 percent 
caustic soda solution for 3 minutes to wet them 
thoroughly. At the end of this period, remove the fibres 
from the alkali solution. Wash the fibres thoroughly with 
several changes of water and squeeze out the excess water 
by pressing them between pieces of filter paper. Dry the 
fibres in an air oven at a temperature not exceeding 
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100^'C for a period not exceeding 10 minutes. Roll the 
dried fibres into a narrow wick and shred into small 
bits of about 0.5 to 1 mm length, 

6.2.2.2 Take a glass slide and place on it a drop of 
Herzberg's reagent. With the help of a pair of dissecting 
needles put some portion of the fibres in the Herzberg's 
reagent. Carefully separate the individual fibres in the 
reagent with the help of the needles. 

6.2.2.3 Boil briskly about 100 ml of distilled water in a 
conical flask of 250 ml capacity until a continuous stream 
of stream is produced. Then place the slide on the mouth 
of the flask and steam the fibres on it for exactly I '/2 
minutes. At the end of this period, remove the slide. 



6.2.2.4 Cover the fibres with a cover slip and examine 
the slide under the microscope with a magnification 
of 80. 

NOTE— Damaged fibres appear more or less straight whereas 
undamaged fibres show a characteristic spiral formation {see Fig. I 
and 2). The photomicrographs in Fig. 1 and 2 are taken with a 
magnification of 200, though a magnification of 80 is sufllcient 
for the purpose of this test. 

6.2.2.5 Count separately the number of damaged and 
undamaged fibres and calculate the damage count of the 
fibres on the slide by the following formula: 



Damage count 



a + 6 



-xlOO 




Fig. 1 Undamaged Jute Fibre 




Fig. 2 Damaged Jute Fibre 
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where 

a = the number ofdamaged fibres, and 

h = the number of undamaged fibres. 



NOTE — The controt specimen shall always show a lower damage 
count value than the test specimen, ifthe difference of the damage 
count of the control and test specimen's is more than 1 0» the fabric 
should be declared as damaged. 



6.2.2.6 Examine S to 10 slides (covering about SCO 
fibres in all) and calculate the average of all the values 
obtained. 

6.2.2.7 Following the procedure prescribed in 6.2.2.1 
to 6.2.2.6, determine the average damage count of tlie 
fibres in the control specimen drawn as in 3.4.3 or 3.5.3. 

6.2.2.8 Compare the damage count values obtained as 
in 6.2.2.6 and 6.2.2.7. 



7 REPORT 

The report shall include the following information : 

a) Nature of damage in the yam or cordage; 

b) Whether fungi are present; 

c) Whether bacteria are present; 

d) Loss in breaking load, percent, of the basic yam 
or cordage after being damaged; 

e) Damage count ofthe test specimen; and 

f) Damage count ofthe control specimen. 
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TESTING OF JUTE FABRICS FOR 
RESISTANCE TO ATTACK BY MICRO-ORGANISMS 

(Source : IS 1623 : 1992) 

Jute fabrics arc liable to deterioration by the action of micro-organisms. Since they are often stored, transported 
and used under conditions favourable for the growth of micro-organism, various preservative treatments have been 
developed and their number is constantly increasing. 

Two methods for testing jute fabrics for resistance to attack by micro-organisms have been prescribed in this 
standard, namely, mixed culture method and soil burial method. In the first method, a mixture of spores of five 
different ftingi which are frequently the cause of deterioration of jute fabrics, is used.. In the second method, the 
fabric is subjected to the action of a much greater variety of micro-organisms, both fiingi and bacteria, normally 
found in the soil 

The mixed culture method prescribed in this test method serves to assess the behaviour of jute fabrics under 
exposure to humid warm atmosphere whereas the soil burial method serves to assess their behaviour under conditions 
of contact or contamination with soil. Since, often a combination of the above two conditions exists in practice in 
relation to the use of the fabrics, both the methods are to be used. 

This test method is based on the extensive research carried out by the Indian Jute Industries Research Association 
(IJIRA) Calcutta. Cultures of the organisms prescribed in this method for the tests can be obtained from IJIRA, 17 
Taratola Road, Calcutta 700088. To facilitate supply, the culture members as set out below may also be mentioned. 

Micro-organisms IJIRA Culture No. 

Chaetomium indicum IS 

Curvularia lunata 1 . 1 

Aspergillus fumigatus ( see Note) 1 4 

Penicillium rubrum 127.1 

pencillium wortmanni 130.63 

NOTF — Aspergillus Jumigatus has been found to cause infection of lungs and of external ear in human beings, (ireal care should, therefore, be 
taken in handling the organisms not to inhale the spore dust from the culture tube when preparing the mixed spore suspension {see Annex B). 

The methods prescribed here can also be used to evaluate preservatives or treatments designed to protect jute 
fabrics from damage by micro-organisms. In such cases, the preservative or the treatment has to be applied to a 
uniformly good quality jute fabric by the procedure recommended by the supplier or the originator and the treated 
fabric then tested. 

1 SCOPE and 21±T'Q temperature (see IS 6359 : 1971 'Method 

for conditioning of textiles' (Section B-1/1). 
It prescribes two methods, namely mixed culture method 

and the soil burial method for evaluating jute fabrics 2.2 When the specimens have been left in such an 
for resistance to attack by micro-organisms. atmosphere for 24 hours in such a way as to expose, as 

far as possible, all portions of the specimens to the 

2 ATMOSPHERIC CONDITIONS FOR standard atmosphere, they shall be deemed to have 
CONDITIONING AND TESTING reached moisture equilibrium. 

2.1 The tests shall be carried out under the conditions 3 SAMPLING 

laid down in the respective test procedures. However, 

the specimens for breaking load testing shall be 3.1 Lot 

conditioned to moisture equilibrium and tested in the 

standard atmosphere at 65 ± 2 percent relative humidity The quantity of one definite type of jute fabric delivered 
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to a buyer against one despatch note shall constitute a 
lot. 

3.2 Samples shall be drawn so as to be representative 
of the lot. Samples drawn in accordance with the 
procedures laid down in material specifications or as 
agreed to between the buyer and the seller shall be taken 
as representative of the lot. 

3.3 Take a sufficiently long piece {see Note under 3.7) 
from each sample selected. Cut it into two pieces of 
unequal lengths, one of the pieces being nearly half the 
length of the other. Mark the smaller piece to identify it 
as the test piece; set aside the other piece for leaching 
(see 3.6). 

3.4 From the basic fabric, cut a piece of length equal to 
the length or the test piece and maiic it to identify it as the 
control piece (see Note under 3.7). 

3.5 From the test pieces (see 3.3), cut at random a set 
of 18 specimens, each of size 25 cm x 4 cm, with their 
longer sides parallel to warp threads. Mark the 
specimens so that they can be identified as test specimens 
constituting the best sample. 

3.6 From the unmarked pieces (see 3.3), cut at random 
test pieces of suitable length with their longer sides 
parallel to warp threads such that they can be 
accommodated in the leaching chamber (see Annex A). 
Leach the test pieces one by one according to the method 
prescribed in Annex A and dry them in air. Cut each of 
the leached pieces at random to obtain a set of 1 8 leached 
specimens, each of size 25 cm x 4 cm. Mark the specimens 
so that they can be identified as leached test specimens 
constituting the leached test sample. 

3.7 From the control piece (see 3.4), cut at random a 
set of 18 specimens, each of size 25 cm x 4 cm, with 
their longer sides parallel to warp thread3. Mark the 
specimens so that they can be identified as control 
specimens constituting the control sample. 

NOTE — The total length of the pieces will depend on the width 
of the fabric, but it should be such that one-third of the length is 
sufllcient to give 1 8 specimens according to 3.5. If an authentic 
sample of the basic fabric is not available, a fabric similar in 
construction to the one under test and free from size and finish 
should be used. 

3.8 Ravel down to 14 threads all the specimens in 
the test sample (see 3.5), leached test sample 
(see 3.6) and control sample (see 3.7), trimming off 
the weft threads. 



4 MIXED CULTURE METHOD 

4.1 Apparatus 

4.1.1 Small Petri Dishes 

Each 10 cm in diameter and provided with a lid. 

4.1.2 Large Petri Dishes 

Each 1 5 cm in diameter and 3 cm high, provided with a 
lid. 

4.1.3 Pipettes of I ml capacity each. 

4.2 Test Organisms 

Cultures of the following test organisms: 

a) Chaetomium indicum, 

b) Curvularia lunata, 

c) Aspergillus fidmigatus, 

d) Penicillium rubrum, and 

e) Penicillium wortmanni. 

4.3 Procedure 

4.3.1 Draw at random 6 test specimens (see 3.8). 
Condition them to moisture equilibrium in the standard 
atmosphere (see 2) and determine the breaking 
load of each specimen by the method prescribed in 
IS 1969 : 1985 given in Section B~3/6. Find the average 
of all the values. 

4.3.2 From the leached test sample (see 8), draw at 
random 6 specimens. Condition them to moisture 
equilibrium in the standard atmosphere (see 2) and 
determine the breaking load of each specimen by the 
method prescribed in IS 1969 : 1985 given in B-3/6. 
Find the average of all the valves. 

4.3.3 Draw at random m 6 control specimens (see 3.8). 
Condition them to moisture equilibrium in the standard 
atmosphere (see 2) and determine the breaking load 
of each specimen by the method prescribed in 
IS 1969 : 1985 given in Section B-3/6. Find the average 
of all the values. 

4.3.4 Prepare in the manner prescribed in Annex B, (a) 
Czapek Dox salt agar medium, and (b) a mixed 
suspension of the spores of the test organisms prescribed 
in 4.2. 

4.3.5 Draw from the test sample (see 3.8) six test 
specimens. 
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4.3.6 Melt sterilized Czapek Dox salt agar medium 
(20 ml) and pour in each sterilized small petri dish and 
allow the agar medium to set firmly. Leave the plates 
overnight to dry up the excess moisture on the surface 
of the agar medium. Remove the lid of the petri dish 
and place two sterilized specimens (as described in 
Annex D) on the agar plate side by side such that the 
central portion (about 4 cm) of each specimen touches 
lightly the agar surface and the two edges of each hang 
outside the petri dish. Inoculate the specimen by 
spreading 1.5 ml of the mixed spore suspension on the 
central portion of each specimen {see Fig. 1 and 2). 

4.3.6.1 Fold carefully the free edges of the specimen 
down the outer lower side of the agar plate and carefully 
place the agar plate inside a sterilized large petri dish 
and cover it with a lid. Finally put all the petri dish 
assemblies in an incubator at 30±2°C and 100 percent 
relative humidity. Tlie control specimens are incubated 
for 10 days, whereas test specimens, leached and 






A — I Jd of the big petri dish 
B — Big fXJtri dish 
C - - Small pelrid witliout lid 
D — Mineral sail agar layer 
£, and E^ — Julc fabric samples 



Fi(i. 2 ScHnMATic Rfpreseniation of the Testing 

SyS IT.M FOR EVAIAJATION OF THE RtiSlSTANCE OF JuIT: 

Samples to Attack by Fungi 

un leached are incubated for 21 days. After incubation 
is complete remove the specimens, wash them gently to 
free them from agar, and dry them in air (see Note). 
Condition each specimen to moisture equilibrium in the 
standard atmosphere and determine the breaking load 
of each specimen by the method prescribed in IS 1969 : 
1985 given in Section B-3/6. Find the average of all 
the values. 

NOIE — Exposure of test specimens alter washing to metliyl ala>hol 
fumes in a desiccator tor 2 to 4 hours before drying is desirable. 

4.3.7 Draw 6 specimens from the leached test sample 
(see 3.8) and test them in the manner prescribed in 4.3.6. 

4.3.8 Draw 6 confrol specimens from the control sample 
(see 3.8) and test them in the manner prescribed in 4.3.6. 
If the control specimens are not covered with profuse 
visible growth of micro-organisms, the test shall be 
repeated. 

4.3.9 Calculate the loss in breaking load, percent of the 
basic fabric on incubation (L) by the following formula: 



L = 



\Oi)ia-h) 



^ _- Large petri dish D ■— Supporting thread 
B — Small petri dish E — Water 
C — Specimen 

All dimensions in millimetres. 

Fig. I Petri Dish Assembly 



Where 

a - average breaking load value obtained as in 
4.3.3, and 

h = average breaking load value obtained as in 
4.3.8. 
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If the value of L is less than 70 percent, the test shall be 
repeated. 

4.3.10 Calculate in the manner prescribed in 4.3.9 the 
loss in breaking load, percent, of the fabric under test 
on incubation prior to leaching, equating to: 

'a' the value obtained as in 4.3.1, and 
'V the value obtained as in 4 J.6. 

NOTE — The fabric should be considered satisfactorily resistant 
to attack by micro-organisms if the value oil does not exceed 
20 percent. 

4.3.1 1 Calculate in the manner prescribed in 4.3.9 the 
loss in breaking load, percent, of the fabric under test on 
incubation after leaching, equating to: 

'a' the value obtained as in 4.3.2, and 
*6' the value obtained as in 4.3.7. 

NOTE — The fabric should be considered satisfactorily resistant 
to attack by micro-organisms if the value of A does not exceed 
20 percent. 

5 SOIL BURIAL METHOD 

5.1 Apparatus 

5.1.1 Glass Jars 

Round, wide-mounted, flat-bottomed. 

5.1.2 Petri Dishes 
As covers. 

5.1.3 Incubator 

Capable of being maintained at 30 ± 2^C and provided 
with trays full df water at the bottom. 

5.2 Test Soil 

Prepared as prescribed in Annex C. 

5.3 Procedure 

5.3.1 Take the remaining 6 test specimens {see 3.8). 

5.3.2 Spread the test soil on each specimen in a thin 
layer and roll it lightly into the form of a cylinder. Place 
each specimen separately in a glass jar of suitable size 
containing a thin layer of soil at the bottom, and pour 
soil in the jar to cover the sides and top of the specimen, 
thus bringing both sides of the specimen in contract with 



the soil. The soil inside the jars should cover about three- 
fourth of their height and the specimens should be about 
5 cm to 6 cm below the soil surface. Cover the jars with 
petri dishes and keep them in the incubator at 30 db 2''C. 
Incubate the specimens for 21 days. After 21 days of 
incubation, check the moisture of the soil and, if need 
be, adjust the moisture to 25 to 27 percent. Remove the 
specimens, wash them gently to free them from soil, 
and dry them in air {see Note). Condition the specimens 
to moisture equilibrium in the standard atmosphere and 
determin'e the breaking load of each specimen by the 
method prescribed in IS 1969 : 1985 given in Section 
B-3/6. Find the average ofall the values. 

NOTE •— Exposure of the test specimen after washing to methyl 
alcohol f\imes in a desiccator for 2 to 4 hours before drying given 
better results. 

5.3.3 Take the remaining 6 leached test specimens 
{see 3.8) and test them in the manner prescribed in 5.3.2. 

5.3.4 Take the remaining 6 control test specimens 
{see 3.8) and test them in the manner prescribed in 5.3.2. 

5.3.5 Calculate the loss in breaking load, percent, of 
the basic fabric on soil burial (L) by the following 
formula: 

^^ 100(q-i^) 
a 
where 
a = average breaking load value obtained as in 

4.3.3, and 
b = average breaking load value obtained as in 
4.3.4. 
If the value of L is less than 80 percent, the test shall be 
repeated. 

5.3.6 Calculate in the manner prescribed in 5.3.5 the 
loss in breaking load, percent, of the fabric under test on 
soil burial prior to leaching, equating to: 

'a' the value obtained as in 4.3.1, and 
'b' the value obtained as in 5.3.2. 

NOTE — The fabric should be considered satisfactorily resistant to 
attack by micro-organisms if the value of L docs not exceed 
20 percent. 

5.3.7 Calculate in the manner prescribed in 5.3.5 the 
loss in breaking load, percent, of the fabric under test on 
soil burial after leaching, equating to: 

'a' the value obtained as in 4.3.2, and 
'b' the value obtained as in 5.3.3. 

NOTE — The fabric should be considered satisfactorily resistant to 
attack by micro-organisms if the value of L does not exceed 
20 percent. 
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7 REPORT 

The report shall include the following information: 

Mixed Culture Method 

a) Type offabric under test; 

b) Loss in breaking load, percent, of the basic fabric 
on incubation (see 4.3.9); 

c) Loss in breaking load, percent, of the fabric under 
test on incubation prior to leaching {see 4.3.10); 
and 



d) Loss in breaking load, percent, of the fabric under 
test on incubation after leaching {see 4.3.11). 

Soil Burial Method 

a) Type offabric under test; 

b) Loss in breaking load, percent, of the basic fabric 
on soil burial {see 5.3.5); 

c) Loss in breaking load, percent, of the fabric under 
test on soil burial prior to leaching {see 53.6);and 

d) Loss in breaking load, percent, of the fabric under 
test on soil burial after leaching {see 5.3.7). 



ANNEX A 

{Clause 3.6) 

METHOD OF LEACHING 



A-1 APPARATUS 

A- 1.1 Leaching Apparatus {see Fig. 3) 

Consisting of a rectangular galvanized iron vessel of 
convenient size {see Note), provided with a copper 
bottom with perforations 0.4 mm in diameter and 20 
mm apart and an automatic device to maintain the level 
of water in it at a height of 50 mm the vessel being so 
fixed that its bottom is 300 mm above the horizontal 
glass base of the apparatus. Which is of the same size 
as the perforated bottom of the vessel. 

NOTE -— The size of the vessel should be such as to enable the 
whole leaching operation to be completed within a reasonable period 
of time, the fabric being cut into pieces of suitable size (multiples of 
test pieces) which should then be leached one by one. 

A.2 PROCEDURE 

A-2.1 Place a piece of the fabric under test on the 
horizontal glass base. Feed tap water (pH 6.5 to 7.5, at 
30 ± 2°C) continuously for 4 hours into the vessel of the 
apparatus and let it fall in a shower on the specimen. 
Turn over the specimen after 2 hours and remove it at 
the end of 4 hours. 



'AT 



r~rn~r 



l^lMi 



<gfY"gWWJI '50mm 




i 



/( — Water inlet 

B — Supply tube with evenly distributed holes at the bottom 

C — Baffle sheet 

D — Wooden stand 

E — Constant level outlet 

F — Level of water 

G — Performed bottom of vessel 

H — Glass base (27^ 55cm) for holding the samples 

Fio. 3 LEACfiiNG Apparatus 
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ANNEXE 



(Clause 4.3.4) 
PREPARATION OF CZAPEK DOX SALT AGAR MEDIUM AND MKED SPORE SUSPENSION 



B-1 PREPARATION OF CZAPEK DOX SALT 
AGAR MEDIUM 

B-1.1 Dissolve the following salts in Quantities 
indicated per 100 ml of distilled water. 



Solution A 



Sodium nitrate (NaNG,) 
Magnesium sulphate 

(MgS0,.7Hp) 
Potassium chloride (KCI) 



Solution B 



Potassium dihydrogen phosphate 

(KH^PO,) 
Dipotassium hydrogen phosphate 

(K^HPO,) 



0.8 g 
0.2 g 

0.2 g 



0.1 g 
0.3 g 



During preparation of the medium, mix solution A and 
B in the proportion 1:1. Add equal volume of distilled 
water. Finally add agar (2 percent mA). Heat on a water 
bath to dissolve agar and dispense in culture tubes in 
20 ml quantities each. Plug the culture tubes with non- 
absorbent cotton and sterilize the medium in an autoclave 
at 103.35 kPa (15 psi) for 15 min. 

B-2 PREPARATION OF MIX SPORE SUSPENSION 

B-2.1 Media and Salt Solution 

B-2. 1 . 1 Czapek Dox Agar Slants 

Prepare Czapek Dox-agar medium as described in B-1 . 
Dispense 7 ml of this medium in culture tubes, plug 
and sterilize at 103.35 kpa (15 psi) for 15 min. In a 
separate culture tube, sterilize several filter paper strips 
(1 cm X 6 cm) in a similar way. Following sterilization, 
place the culture tubes containing hot, molten medium 
in a slanting position until the agar solidifies. Next 
introduce filter paper strips on the surface of agar slants 
aseptically, one filter paper per agar slant. 

B-2, 1.2 Malt Extract' Peptone Agar Slants 

Dissolve 2.5 g of mah extract and 0.1 g of peptone in 
100 ml distilled water. Adjust pH to 6.0. Add agar 
(2 percent m/v) and dissolve it by heating over a water 



bath. Dispense in culture tubes, 7 ml quantities per 
tube, plug with non-absorbent cotton and sterilize at 
103.35 kPa (15 psi) for 15 min. Following this, prepare 
malt agar slants by keeping the culture tubes containing 
hot, molten malt agar in a slanting position, until the 
agar solidifies. 

B-2. 1.3 Quadruple strength Czapek Dox salt solution 
with 0.01 percent triton: 

Dissolve the following salts in quantities indicated per 
100 ml of distilled water. 



Solution A 



Sodium nitrate (NaNO,) 
Magnesium sulphate 

(MgS04.7H20) 
Potassium chloride (KCI) 



Solution B 



Potassium dihydrogen phosphate 

(KH,PO,) 
Dipotassium hydrogen phosphate 

(K.HPO,) 



1.6g 
0.4 g 

0.4 g 



0.2 g 
0.6 g 



Sterilize each solution separately. After auto-claving at 
103.35 kPa (15 psi) for 15 min, mix the two solutions 
when cold and add sterilized triton water so that the 
final concentration of triton in the solution becomes 0.01 
percent (v/v). 

B-2.2 Maintenance of Cultures 

B-2.2.1 The following fungal strains shall be preserved 
in Czapek Dox filter paper agar slants: 

a) Chaetomium indicum 

b) Curvularia lunata 

c) Aspergillus Jumigatus 

d) Pencillium rubrum 

B-2.2.2 Penicillium wortmanrHy however, shall be 
preserved malt extract peptone agar-slants. 

B-2.3 Sub-cultures 

B-2.3.1 Inoculate malt extract-peptone agar slants 
separately with well sporulated cultures of the above 
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mentioned five organisms. Incubate the tubes at 
30±2X for 7 to 10 days until mature growth of the 
organisms is obtained. Equal number of sub-cultures 
shall be made for each fungal culture. 

B-2.4 Preparation of Mixed Spore Suspension 

6*2.4.1 Take equal number of malt agar slant cultures 
of each of the 5 micro-organisms mentioned above. Add 
5 ml quadruple strength Czapek Dox salt solution 



supplemented with 0.01 percent triton to each culture 
tube. Lightly scratch the surface of growth aseptically 
by a sterilized glass rod and rotate the culture tubes 
between the palms until the spore suspension in the tube 
is moderately dense. Filter the spore suspension through 
a piece of sterile muslin or suspension through a piece 
of sterile muslin or cotton-wool in a sterilized 
Erienmeyer flask. In a similar way, pool spore 
suspensions from all the slant cultures in the same 
Erienmeyer flask. Mix the spores well by placing the 
flask on a cyclomixer. 



ANNEX C 

(Clause 5.2) 
PREPARATION OF TEST SOIL 



C-1 Prepare a compost by mixing thoroughly fertile 
garden soil, cowdung manure and sand in the proportion 
of 2 : 1 : 1 . Pass it through 355^im IS Sieve [sec IS 460 
(Parti) : 1978 ]. Adjust its moisture content to 25 to 27 
percent and test it in the manner prescribed in C-1.1 
toC-1.5. 

C-1.1 Take a sufficiently long piece of hessian of the 
following construction and draw from it 12 pieces, each 
of size 25 cm X 4 cm: 



Ends/cm 
Picks/cm 
Mass, g/m^ 



4 

4 

270 



C-1. 2 Take 6 pieces of the hessian, condition them 
to moisture equilibrium in the standard atmosphere 
(see 2) and determine the breaking load of each by the 
method prescribed in IS 1969 : 1985 given in B-3/6. 
Find the average of all the values. 

C-I.3 Test the remaining 6 pieces of the hessian in the 
manner prescribed in 5.3.2, incubating the pieces for 7 
days only. Record the average value for breaking load. 

C-1.4 Calculate the loss in breaking load, percent, of 
the cloth after soil burial. 

C-1. 5 The soil shall be deemed to be suitable for the 
test if the loss in breaking load of the cloth, so determined 
is 80 percent or more. 



ANNEX D 

(Clause 43.6) 

wSTERILIZATION OF JUTE SPECIMENS IN METHYL ALCOHOL VAPOUR 



D-! PROCEDURE 

D-l.l Pack the specimens loosely in a desiccator of 
suitable size containing methyl alcohol and keep them 
for 24 hours (or longer) at room temperature. In the 
meantime, make another desiccator ready by sterilizing 
it with methyl alcohol vapour for a period of 1 2 hours at 
room temperature. Transfer the specimens from the first 



desiccator to the second desiccator with a pair of sterile 
tongs \n a sterile chamber/environment. Connect the 
second desiccator to a vacuum pump through a cotton- 
wool filter and exhaust the desiccator at room 
tpnperaturc for 6 hour to remove traces of nieth>l 
alcohol. Bring the pressure in the desiccator to the 
almospherir pressure by slowly letting in air through 
the cotton-wool filter. 
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METHOD FOR TESTING FLAX FABRICS FOR 
RESISTANCE TO ATTACK BY MICRO-ORGANISMS 



(£oi^c^: IS 3856: 1966) 

The flax fabrics are mainly used for making hoses used by fire services for pumping water for extinguishing fire 
outbreaks. Like cotton, flax is also liable to deterioration by the action of micro-organisms. Since fire hoses are 
often stored, transported and used under conditions favourable for growth of micro-organisms, protective treatments 
are applied. 

Studies on the pattern of microbial degradation of flax fabrics in soil have revealed the predominant activity of the 
two fungi, namely, Pencilliumfuniculosm and Memnoniella echinata. These two fimgi cause more than 90 percent 
loss in the breaking strength when used in 'pure culture' test in 42 days. Whilst in soil enriched widi these fungi, 
flax fabrics register 100 percent loss in breaking strength in 28 days. 

Two quantitative methods, namely, 'soil burial' method and 'mixed culture' method, have been prescribed in this 
test method. The soil burial method is intended for testing rotproofiiess of the treatment, involving burial in 
composted soil enriched with the two specific fungi; while the mixed culture method determines the resistance of 
the flax fabric to fungal attack by infecting the fabric with PenicilUum funkulosm and Memnoniella echinata. 

These methods may also be used for evaluating preservatives or treatments designed to protect flax fabrics from 
damage due to micro-organisms. 

Cultures of the organisms prescribed in this standard for this test may be obtained from the Director, Defence 
Research Laboratory (Materials), P.B. No.320, kanpur, To facilitate supply, the culture numbers as referred below 
may also be mentioned: 



Micro-organism 

Memnoniella echinata 
PenicilUum funiculosm 



D.R.L.(M) Culture No. 

843 
844 



1 SCOPE 

It prescribes methods for evaluating flax fabrics for 
resistance to attack by micro-organisms. 

2 SAMPLING 

2.1 Lot 

The quantity of flax fabrics of the same type and quality 
delivered to a buyer against a despatch note shall 
constitute a lot. 

2.2 Unless otherwise agreed to between the buyer and 
the seller the number of pieces to be selected at random 
from a lot shall be as given below: 



Lot Size 

Up to 150 
151 to 300 
301 to 500 
501 and above 



Sample Size 

3 
4 
5 
7 



2.3 The pieces thus selected shall constitute the test 
sample. 

2.4 From the basic fabric, take sufficiently long piece. 
The piece thus taken shall constitute the control 
sample. 

3 SOIL BURIAL METHOD 

3.1 Test Soil 

For the purpose of this method, prepare test soil in the 
manner prescribed in Annex A. 

3.2 Spore Suspension 

3.2.1 Prepare the spore suspension of the following 
organisms in the manner prescribed in Annex B; 

a) Memnoniella echinata^ and 

b) PenicilUum funiculosm. 
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3.3 Procedure 

3.3.1 From each piece in the test sample, cut out, at 
random, at least 3 test specimens so that the total number 
of test specimens obtained is at least 15. Each test 
specimen shall be 325 mm x 60 mm in size with the 
longer side parallel to warp threads. Mark these test 
specimens suitably for identification. The test specimens 
thus obtained shall be divided into 3 equal groups each 
containing at least one test specimen from each piece. 

3.3.2 Take the test specimens belonging to the first group 
and determine the breaking load of each test specimen 
by the method prescribed in 9.1 of IS 1969 : 1968 
*Method for determination of breaking load and 
elongation at break of woven fabric (by constant-rate- 
or-traverse machine)', (see Section B-3/6). Find the 
average of all the test values. 

NOTE — The size of the test strip should be 200 mm x 50 mm. 

3.3.3 Put the test soil in different 1 -litre glass jars 
(17 cm in height and 6 cm in diameter) having metallic 
screw caps. Spray 5 ml of the mixture of two spore 
suspensions on the test soil (see Note). Bury one test 
specimen belonging to the second group in each jar in 
such a way that the test specimen takes up 'U' shape 
inside the soil with two free ends (each 5 cm) projecting 
above the soil surface. Incubate the specimens at 
30 ± 2°C and 98 ± 2 percent relative humidity for 28 
days. At the end of this period, remove the specimen, 
wash free from soil, dry them in air and determine the 
breaking load of each specimen by the method prescribed 
in 9.1 of IS 1969 : 1968 ^Method for determination of 
breaking load and elongation at break of woven fabric 
(by constant-rate-or traverse machine)' (see section 
B-3/6). Find the average of all the test values. 

NOTE — While preparing soil compost the mixture of suspension 
is added to the soil and moistened adequately to have specified 
moisture content. 

3.3.4 Leach the test specimens belonging to the third 
group in the manner prescribed in Annex C and test 
them in the manner prescribed in 3.3.3. 

3.3.5 From the control sample cut at random 10 test 
specimens each measuring 325 mm x 60 mm with their 
longer sides parallel to warp threads. Take five 
specimens and determine the breaking load of each 
individual specimen by the method prescribed in 9.1 of 
IS 1969 : 1968 'Method for determination of breaking 
load and elongation at break of woven fabric 
(by constant-rate-or-traverse machine)' (see Section 



B-3/6). Find the average of all the test values. 

3.3.6 Test the remaining five specimens in the manner 
prescribed in 3.3.3. 

3.3.7 Calculate the loss in breaking load, percent, of the 
basic fabric, on soil burial, by the following formula: 



a 



where 



L = Loss in breaking load, percent, of the basic 
fabric on soil burial, 

a = Average breaking load value obtained as in 
3.3.5, and 

b = Average breaking load value obtained as in 
3.3.6. 

NOTE — The value ofL should be 90 percent or more. If this value 
is less than 90 percent, the test should be repeated. 

3.3.8 Calculate in the manner prescribed in 3.3.7, the 
loss in breaking load, percent, of the fabric under test on 
soil burial without prior leaching but equating to: 

V value obtained as in 3.3.2, and 
'6' value obtained as in 3.3.3. 

NOTE — - The value oil should not be more than 1 percent. The 
fabric should be considered satisfactorily resistant to attack by micro- 
organisms if the value of/, does not exceed 1 percent. 

3.3.9 Calculate in the manner prescribed in 3.3.7 the 
loss in breaking load, percent, of the fabric under test on 
soil burial after leaching but equating to: 

'a' value obtained as in 3.3.2, and 
'/>' value obtained as in 3.3.4, 

NOTE — The value of/, should not be more than 10 percent. 
The fabric should be considered satisfactorily resistant to 
attack by micro-organisms if the value ofL docs not exceed 
10 percent. 

3.4 Report the results of the test as under: 

a) Loss in breaking load, percent of the basic fabric 
on soil burial (see 3.3.7), 

b) Loss in breaking load, percent of the fabric 
under test on soil burial without prior leaching 
(see 3.3.8); and 

c) Loss in breaking load, percent of the fabric under 
test on soil burial after leaching (see 3.3.9). 
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4 MIXED CULTURE METHOD 

4.1 Apparatus 

For the purpose of this test, petri dishes each 15 cm in 
diameter and 4 cm in height shall be used. 

4.2 Test Organisms 

For the purpose of this test, cultures of the following 
organisms shall be used: 

a) Memnoniella echinata, and 

b) ' PenicWium funiculosm. 

4.3 Test Medium - Prepared by mixing the following: 

Ammonium nitrate 3.0 g 

Potassium dihydrogen phosphate 0.25 g 

Magnesium sulphate 0.25 g 

Potassium chloride 0.25 g 

Agar-agar 25 g 

in one litre of distilled water [see IS 1070 : 1993 * Reagent 
grade water {third revisionY] and sterilizing with steam 
at a pressure of 1 . 1 kg per square centimetre for 20 
minutes. 

NOTKS 

! Only 'pure chemicals' shall be used for preparing medium. 'Pure 

chemicals' shall mean chemicals that do not contain impurities which 

affect the results of the lest. 

2 ThcpU of the medium should be 6.4. 

4.4 Procedure 

4.4.1 From each piece in the test sample, cut out at 
random at least 2 test specimens so that the total 
number of test specimens obtained is at least 10. Each 
test specimen shall be 325 mm x 60 mm in size with 
the longer side parallel to the warp threads. Mark these 
test specimens suitably for identification. The test 
specimens thus obtained shall be divided into 2 equal 
groups each containing at least on test specimen from 
each piece. 

4.4.2 Prepare in the manner prescribed in Annex B a 
mixed suspension of spores of the test organisms 
prescribed in 4.2. 

4.4.3 Take the test specimens belonging to the first 
group. Sterilize the specimens in the manner prescribed 
in Annex D and with sterile instruments transfer them 
to different sterile petri dishes each containing 60 to 70 
ml of test medium. Roll up the two ends of the test 



specimens so that about 10 cm of the central portion is 
left exposed. Keep one test specimen in each dish. 
Inoculate the exposed portion of each specimen in 
steriled condition with 3 to 4 ml of the mixed spores 
suspension {see 4.4.2). Incubate the specimens for 28 
days at 30±2T and 90 ±2 percent relative humidity. 
At the end of the period, remove the specimens and 
record the degree of fungal growth as per the rating 
given in Table 1 . Wash the test specimens with cold 
water till they are free from agar and determined the 
breaking load of each by the method prescribed 
in 9.1 of IS 1969 : 1968 'Method for determination of 
breaking load and elongation at break of woven fabric 
(by constant-rate-or-traverse machine)' {see Section 
B-3/6). Find the average of all the values. 

4.4.4 Leach the test specimens belonging to the second 
group in the manner prescribed in Annex C and test them 
in the manner prescribed in 4.4.3. 

4.4.5 From the control sample, cut at random five 
control specimens and test them in the manner 
prescribed in 4.4.3. 

4.4.6 Calculate the loss in breaking load, percent of the 
basic fabric on inoculation by the following formula: 



^^ 100(n-fc) 



where 



L = Loss in breaking load, percent of the basic fabric 

on inoculation; 
a = Breaking load, value obtained as in 3.3.5; and 
h = breaking load value obtained as in 4.4.5. 

NOTE — The value of JL should be 60 percent or more. If this value 
is less than 60 percent, the test should be repeated. 





Table 1 Degree of Fungal Growth 




{Clause 4.4.3) 




Symbolic 
Rating 

(I) 


State of 

Growth of 

Micro-Organismji 

(2) 


Rating in Terms 
of Resistance 

(3) 


± 


No growth 

Very slight giowth (visible only 

under magnifying glass) 


Good 
Very fair 


+ 


Slight growth (area of growth less 
than one-fourth of total) 


Fair 


++ 


Moderate growth (area of 
growth more than one- 
fourth but less than halO 


Poor 


•f++ 


Heavy growth (area of growth 
more than halO 


Very poor 
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4.4.7 Calculate in the manner prescribed in 4.4.6 the 
loss in breaking load, percent, of the fabric under test, 
on inoculation without prior leaching but equating to: 

'a' the value obtained as in 3.3.2; and 
*A' the value obtained as in 4.4.3. 

NOTE — The value of iL should not be more than 1 percent. The 
ftbric should be considered satisfoctorily resistant to attack by micro- 
organisms if the value of I does not exceed 1 percent 

4.4.8 Calculate in the manner prescribed in 4.4.6 the 
loss in breaking load, percent, of the fabric under test, 
on inoculation after leaching but equating to: 

'a\ the value obtained as in 3.3.2; and 
'b\ the value obtained as in 4.4.4. 



NOTE — The value of I should not be more than 1 percent. The 
fabric should be considered satisfactorily resistant to attack by micro- 
organisms if the value of Z. does not exceed 1 percent. 

4.5 Report the results of the test as under: 

a) Loss in breaking load, percent, of the basic 
fabric on inoculation {see 4.4.6), 

b) Loss in breaking load, percent, of the fabric 
under test on inoculation without prior leaching 
{see 4.4.7), and 

c) Loss in breaking load, percent of the fabric 
under test on inoculation after leaching 
{see 4.4.8). 



ANNEX A 

(Clause 3 A) 

PREPARATION OF TEST SOIL 



AI PROCEDURE 
A-1.1 Mix thoroughly: 

a) a layer of good, sandy loam soil, 13 cm thick; 

b) a layer of fresh cow-dung manure 7.5 cm thick; and 

c) a layer of finely chopped straw 15 cm thick. 

Allow die mixture to ferment for 2 months turning it 
once a weak, maintaining the moisture content at 22 to 
25 percent on the total weight of the mixture. At the 
end of the period, sift the resulting compost through 
3.35-mm IS Sieve {see IS 460 : 1962 'Specification for 
test sieves') and test it in the manner prescribed below. 

A-1.1.1 Take a light-weight cotton fabric weighing 240 
to 255 g per square metre. Draw six 325 mm x 60 mm 



pieces from it. Take three pieces and determine the 
breaking load of each individual piece by the method 
prescribed in 9.1 of IS 1969: 1961 given in Section 
B-3/6. Find the average of all the values. 

A-1 . 1 .2 Bury the remaining three pieces in the compost 
{see A-1.1) for 5 days. At the end of the period, remove 
the pieces from the compost and determine the breaking 
load of each individual piece by the method prescribed 
in 9.1 of IS 1969 : 1961 given in Section B-3/6. Find 
the average of all the values. 

A-1.2 Calculate the loss in strength of the fabric after 
soil burial. 

NOTF — The soil should be deemed to be suitable for test if the 
loss in strength of fabric so determined is 80 percent or more. 
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ANNEXE 

{Clauses 3 2A and 4A.2) 
PREPARATION OF SPORE SUSPENSION 



B-0 GENERAL 

B-0. 1 1 f a m ixed suspension of spores of more than one 
test organism is to be prepared, the suspensions of spores 
of each test organism shall be prepared separately and 
the suspensions then mixed in equal volumes. 

B-1 PREPARATION OF CULTURE MEDIUM 

B-l.l Take sufficient quantity of potatoes, say, about 
250 g, peel them off and cut them into slices. Weigh 
200 g of the sliced potatoes, wash them in running tap 
water and place them in a beaker; add 500 ml of distilled 
water and keep the contents at boil for 30 minutes. Filter 
the hot extract through a thin layer of absorbent cotton 
previously wetted with distilled water. Preserve the 
filtrate. 

B-I.2 Take 25 g of agar, cut it into small pieces and 
boil, in the minimum quantity of distilled water 
necessary till no solid agar is visible. Add 20 g of 
dextrose and mix it with the filtrate {see B-Ll). Make 
up the volume to I 000 ml with hot distilled water. 
Adjust the pH of the culture medium to 6.4. 

NOTE — To avoid solidification, the temperature of the culture 
medium should be kept above 45°C. 

B-L3 Put 5 ml of the culture medium into each of a 
number of 1 5 cm x 2 cm test-tubes and plug them with 



non-absorbent cotton-wool. In an autoclave, sterilize 
the culture medium with steam at a pressure of 
1.1 kg/cm^ for 20 minutes. At the end of the period, 
remove the test-tubes from the autoclave, place them in 
a slanting position and allow them to cool to harden the 
culture medium into 'slants'. 

B.2 PREPARATION OF SUB-CULTURE 

B-2.1 Inoculate the slants in the test-tubes with a well- 
sporulated culture of test organism {see 3.2.1) by means 
of a sterile needle. Incubate the slants for 7 days at 
30±2°C. 

NOTE — At the end of this period, a heavy growth of the freshly 
sporulating test organism should be visible within the tubes. 

B-3 PREPARATION OF SPORE SUSPENSION 

B-3,1 Add about 10 ml of sterile distilled water to 
freshly sporulating subculture of the test organism 
{see B-2) within the tubes. Bring the spores of the 
sub-culture into suspension by shaking or disturbing 
them gently with a sterile glass rod. Filter the 
suspension through a sterile muslin or similar fabric 
to remove particles of agar or fungal mycelium. 
Examine a drop of the spore suspension under a low 
power microscope, and see whether 50 or more spores 
appear in the field. 
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ANNEX C 

{Clauses 3.3.4 am/ 4.4.4) 

METHOD OF LEACHING 

C-1 PROCEDURE pH of not less than 6.0 and not more than 8.0 and 

n 1 1 Dia,.^ fu« c.*^^;«,^« ' \A I • •*!.•. I temperature of 30 ± 2X) to flow into it at the rate of 1 

C-1. 1 Place the specimen inside a glass jar with interna ,., . i *u- * r * i u .u 

Ai^r^^^M.^ r^fQ^Z-ru^ u 11 . J- '^^''^s per hour. In this stream of water, leach the 

diameter of 9 cm. Through a capillary, extending to - c ^au 

•♦u- Ar f*u 1. ^ r.u . « ... specimen for 24 hours, 

withm 0.6 cm of the bottom of the jar, a ow water (with 



ANNEX D 

{Clause 4.4.3) 

STERILIZATION IN METHYL ALCOHOL VAPOUR 



D-1 PROCEDURE specimens from the first desiccator to the second 

desiccator with a pair of sterile tongs. Connect the 
D-1.1 Pack the specimens loosely in a desiccator of second desiccator with a water pump through a cotton- 
suitable size containing methyl alcohol and keep them wool filter and exhaust the desiccator at room 
for 24 hours (or longer) at room temperature (about temperature for 6 hours to remove traces of methyl 
2TC). In the meantime, make another desiccator ready alcohol. Bring the pressure in the desiccator to the 
by sterilizing it with methyl alcohol vapour for a period atmospheric pressure by slowly letting in air through 
of 12 hours at room temperature. Transfer the the cotton-wool filter. 
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METHOD OF TEST FOR EVALUATION OF 
INSECTPROOFNESS OF WOOLLEN TEXTILES 

(Source : IS 7250 : 1995) 

Woollen fabrics and garments are frequently damaged by larvae of dermested beetle and moths and result in 
enormous economic loss. Among beetles, the woolly bear (Anthrenusflavipes lee) and the carpet beetle (Attagenus 
fasciatus)\ and among moths {Tinea pellionella Linn and Tinea tramlucens) and the webbing clothes moth {Tineola 
bisselliella Hum) are mainly responsible for damage throughout India. 



1 SCOPE 

It prescribes a method for determination of the resistance 
of woollen textiles to the larvae of: (a) Anthrenus 
flavipes, (b) Attagenus fasciaius, and (c) Tinea 
translucem. It is applicable to all textiles containing 
wool fibres in any proportion. 

2 PRINCIPLE 

Conditioned voracity control specimens and test 
specimens of known mass are placed in contact with 
selected larvae for 14 days. The loss in mass of all 
specimens, the extent of the attack on test specimens 
and the condition of test larvae are ascertained to assess 
the resistance of each test specimen. 

3 APPARATUS 

3. 1 Metal, glass or plastic containers of 45 mm diameter 
and 10 mm height with metal/plastic cover having 4 or 
5 minute ventilating holes. This container shall be large 
enough to permit test larvae to remain in contact with, or 
move away from the test specimen. 



3.2 Pointed forcep and a camel hair brush with pesticide 
free bristles. 



4 CONDITIONING, REARING AND TESTING 
ATMOSPHERE 

The atmospheric conditions for rearing and testing shall 
have 27± l°C temperature and 65db2 percent relative 
humidity. 



5 SPECIMENS 

5.1 Test Specimens 

Eight test specimens shaiybe selected at random from 
the sample of material to be tested. Use four of these as 
test specimens and remaining four as moisture regain 
controls. 

5.2 Voracity Control Specimens 

As it is essential to provide a control on larval voracity, 
eight test specimens shall be selected from undyed 
unproofed woollen material or yam corresponding to the 
sample to be tested. Use four of these eight specimens 
as larvae voracity control specimen and four as moisture 
regain controls. 

5.3 Form and Characteristics 

The specimen shall be of the form and size as given in 
Table I. 

Table 1 Form and Size of Specimens 



3.3 Weighing bottles with stopper. 



3.4 Balance capable of determining mass to an accuracy 
of 0.1 mg. 

3.5 Die of 40 ± 1 .5 mm diameter for punching circular Yam 
test specimen. 



Material 

Woven or Knitted 
fabrics, felts and 
fiirs 


Form and Size 

Discs, 40 i: 1 .5mm in diameter 


Carpet 


Squares approximately 30 mm x 30 
mm with tuft and/or loops along the 
edges intact 


Carpet pile alone 


200 mg specimens 


Yam 


200 mg specimens, wound into a loose 
hank in the container 



6 TEST INSECTS 

6.1 The larva of any of the following test insects shall 
be used. Choice of test species depends upon the species 
against which proofness is required. Anthrenusflavipes 
and Attagenus fasciatus are difficult to control and thus 
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require high level of insectproofmg agent than Tinea 8 OBSERVATIONS AND CALCULATIONS 

translucens: 

8.1 Method of Calculation and Formula 

a) Anthrenus flavipes 10-11 weeks old 

b) Attagenus fasciatus 1 1-12 weeks old ^'^'^ Determine the loss in mass (w) of each test 

specimen and voracity control specimen due to insect 

c) Tinea translucens 24-27 days old feeding as follows : 



6.2 Details of breeding of the above larvae are given in 
Annex A. In case, there is any deviation in rearing 
medium or temperature and relative humidity, it may call 
for some deviation in the age of the larvae used for tests. 
In that case the deviation shall be indicated in the test 
report. Differences caused by variation in temperature 
and humidity are largely overcome by use of standard 
conditions given in 4. 

7 PROCEDURE 

7.1 Condition all the sixteen specimens in the 
atmosphere specified in 4 for 24 hours. Then determine 
the mass of each specimen separately in a stoppered 
weighing bottle to an accuracy of 0. 1 mg. 

7.2 Place each of the test and voracity control specimens 
of known mass in a separate container. On to each of 
the four test specimens and the four voracity control 
specimens place fifteen larvae of the selected insect or 
pest (These larvae should be subjected to fasting for 24 
h before their release on specimens). 

7.3 Keep the sixteen containers in the dark in the test 
atmosphere for a period of 14 days. 

7.4 After test period, remove all larvae, cast skins 
(exuviae) excrements and loose fibres from the test 
specimens and voracity control specimens by means of 
pointed forceps and a camel hair brush. 

7.5 Count and record for each test specimen the number 
of surviving, dead or pupating larvae. 

7.6 Transfer the test specimen, the voracity control 
specimens and moisture regain control specimens to 
small tared weighing bottles. Determine the mass 
separately of the test, voracity control and moisture 
regain control specimens. 

7.7 Test is invalid if the mean loss in mass of the four 
voracity controls is less than 35 mg, or any single value 
is less than 25 mg or more than 25 percent of the control 
larvae die or pupate. 



m -■ 






~ m, 



where 

m^^ mass of the test specimen or voracity control 
specimen before exposure to larvae, 

m, ■= mass of the test specimen or voracity control 
specimen after exposure to larvae for 14 days, 

m,- mean initial mass of appropriate moisture 
regain controls, and 

m^ ^ mean final mass of appropriate moisture regain 
controls. 

8.2 Visual Assessment of Insectproofness 

8.2.1 Examine each test specimen and assess the visible 
damage using the symbols given in Tables 2 and 3. 

Table 2 Estimation of Cropping 



Symbol 

I 

2 
3 
4 



Ooppins: Visible Surface Damage 

No detectable damage 
Very slight cropping 
Moderate cropping 
Very heavy cropping 



Table 3 Estimation of Holes 



Symbol (l.^itimation of Holes 

A No detectable damage 

B Yam or Hbres partially severed 

C A tew small holes, yarn or t'll^res seveied 

D Several large holes 

8.3 Visual Assessment of Larval Conditioii 

Count and record for each test specimen the number of 
larvae in each of the following conditions: 



a) Live, 

b) Dead, and 
t) Pupating. 
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8.4 Assessment of Insectproofhess 

8.4.1 A tested sample of fabric, carpet or yam shall be 
considered a borderline case of satisfactory 
insectproofhess if any of the following applies: 

a) Visible surface damage and estimation of holes 
is assessed as attack level 2 B on two of the test 
specimens and the remaining test specimens 
are undamaged. 

b) Visible surface damage and estimation of holes 
is assessed as attack level 3 B on any one test 
specimen with the yam or fibres partially 
severed at more than one point (indicative of 
uneven application) with the remaining test 
specimens are undamaged. 

c) No surface damage is visible to the naked eyes 
but the mean loss in mass is greater than IS.O 
mg or the loss in mass of any one test specimen 
is not greater than 20 mg. 

8.4.2 A tested sample of fabric, carpet or yam shall be 
considered satisfactorily proofed if the attack level is 
assessed as less than that deflned as borderline 
under 8.4.1. 



8.4 J If a tested sample of fabric, carpet or yam has 
level greater than that defined as borderline under 8.4.1 
then it shall be considered inadequately proofed. If 
estimation of holes is assessed as C or D on any test 
specimen, the sample also falls in this category. 

9 TEST REPORT 

The test report shall include the following: 

a) Type of textile material under test; 

b) Test insect species used; 

c) Larval conditions at the end of the test; 

d) Mean loss in mass, in mg, of the four test 
specimens; 

e) Assessment of visible damage; 

Mean loss in mass, in mg, of the four voracity 
control specimens; 

g) Any deviation from the specified procedure; 
and 

h) Assessment of insectproofness: Proof/ 
Borderline/Not Proof. 
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ANNEX A 

(Clause 6.2) 
BREEDING OF LARVAE OF TEST SPECIES 



A-l PRINCIPLE 

The insect pests are cultured on suitable media for 
specified times under controlled atmospheric conditions. 
The cultures are sieved and the larvae of specified size 
and age are collected for use in the test. 

A-2 INSECTS 

The method describes procedures for rearing and 
maintaining the following insect pests: 

a) Anthrenus flavipes (Le Conte) (beetle). 

b) Attagenus fasciatus (Thunberg) (beetle). 

c) Tinea tramlucem (Meyrick) (Moth). 

A.3 APPARATUS 

A-3.1 Rearing Containers - Glass jar of suitable shape 
and volume provided with fine mesh melal screen or cloth 
covers. 

A-3.2 Test Sieves - of 0.8 mm, 1 .00 mm and 1 .25 mm 
aperture. 

A-3.3 Pigeon Feathers (for handling larvae, etc) - 
rubber bands of various sizes. 

A-3.4 Oviposition Jar (15 cm x 9 cm diameter) - 

covered with round mosquito net piece. 

A-3.5 Aspirator - for removal of cast skins of larvae. 

A-3.6 Petri Dishes - with glass cover. 

A-4 MAINTENANCE OF CULTURES 

A-4.1 Anthrenus Flavipes (Woolly Bear of Furniture 
Carpet Beetle) 

a) Medium 

All wool, undyed, scoured, worsted white serge 
or barrack blanket piece is treated with a solution 
containing 10 percent glucose, I percent 
brewer's yeast and 10 percent dry albumen. Dry 
albumen can be obtained from fresh hen's egg. 



b) For starting a culture, about 100 adults are 
liberated on fabric pieces treated with medium 
in a container for a week. Aduks after a week 
are removed from the container and liberated 
into a second such container for a week. This 
process is repeated at weekly interval. Add 
fresh medium as and when required. Remove 
excreta and cast skins of larvae when needed. 
After 1 1 or 12 weeks remove excess fabric and 
sieve the culture. Larvae that are retained by 
1.00 mm sieve will be used for the test (This 
will produce larvae of 0.8 to 1.0 mg). 

c) Selected larvae shall be kept in filter paper lined 
petri dish for fasting for 24 h before their release 
on the specimens. 

A-4. 2 Attagenus Fasciatus (the Banded Carpet 
Beetle) 

a) Media 
Medium I 



Fishmeal 
Cornmeal 
Powdered brewer's 
yeast 



70 g 

25 g 
5g 



This formulation shall be ground to pass through a 0.8 



mm sieve. 



Medium 2 

Dog's biscuit 
Powdered brewer's 
yeast 



95 g 
5g 



b) For starting culture release some adults on the 
medium No. 1 or 2 in suitable container and 
fill three-fourths of it with medium. On the 
top of medium place a small piece of wool 
fabrics for shelter of adults. Sieve the culture 
in medium at interval of 1 1 to 1 2 weeks. Larvae 
that pass through 1.25 mm sieve but are 
retained by 1.00 mm sieve will be used for the 
test (This .should produce larvae of 6 to 7 mg). 
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c) 



Add fresh medium as and when required. 
Remove dead larvae and cast skins at biweekly 
interval. 

After 12th week sieve the culture and release 
the larvae on fresh medium. 



A-4.3 Tinea Translucens (the Tropical Case Making 
Clothesmoth) 

a) Medium 

All wool undyed, scoured worsted white serge 
or barrack blanket piece, impregnated with a 
five percent dispersion of brewer's yeast in 
distilled water. 

b) For starting a culture, freshly emerged adults 
are caught by aspirator and introduced daily in 



c) 



a glass oviposition container having pieces of 
filter paper for harbourage of moths. These 
jars are covered with round mesh mosquito 
netting held in place with a rubber band. Every 
morning, eggs are removed by inverting the 
oviposition jar in a glass dish. Cultures with 
known number of eggs (ISO to 200) are started 
in a rearing container having above medium. 
Eggs hatch out within S to 6 days. Each culture 
thus contains about ISO to 200 larvae which 
will be used as test insects when 24 to 27 days 
old. Add fresh medium as and when required 
to the rearing jars. Remove excreta at 1 S days 
interval. 

Selected larvae shall be released in a petri dish 
for 24 h for fasting before their release on test 
and voracity specimens. 
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DETERMINATION OF DESIZING EFFICIENCY AND 
THE RELATIVE EFFICIENCY OF AMYLOLYTIC ENZYMES 

(Source : IS 647 : 1965) 

Desizing by 'rot steeping' has now become obsolete mainly because it takes long time and there are difficulties in 
controlling the fermentation reaction. Cloth desized by steeping in mineral acids, such as sulphuric acid or 
hydrochloric acid has low residual mineral contents. However, the process suffers from a serious risk of cellulose 
degradation during the action of acids if not properly controlled. A* against these two methods, desizing with 
enzymes is very effective and economical. It can be easily controlled. Due to the specific nature of the action of 
enzymes, cellulose is not liable to attack at any stage 

Amylolytic enzymes are water soluble colloidal organic catalysts which hydrolyze starch into water soluble products. 
Amongst them, three types, namely, malt extracts, pancreatic diastases and bacterial diastases are of use to the 
textile industry. However, chemically there are only two different forms of these enzymes, a-amylase and 
p-amylase, which split the starch in different ways. Both bacterial and certain pancreatic enzymes contain only 
a-amylase, whereas those of malt origin contain a and p in proportions which vary from sample to sample. It has 
been reported that malt amylases contain p-amylase to the extent of two to five times more than a-amylase. 

The a-and P-amylases are readily distinguished by their initial mode of action, a-amylases are dextrinishing 
enzymes, rapidly splitting the starch molecules into low molecular weight dextrin, the reaction being physically 
manifested by rapid liquefaction, p-amylases on the other hand are saccharifying enzymes and their action results 
in formation of large molecules of sugars without any considerable liquefaction of starch. When the starch is not 
sufficiently liquefied, it will not be effectively removed in subsequent washing. Thus p-amylase along has no 
practical value in desizing. 

The characteristics that distinguish the three different types of enzymes mentioned in 0.4 above are variations in 
their reaction conditions as time, temperature andpH. Enzymes of the same general type also differ from one 
another. The optimum pH and temperature of each of the three types of enzymes are as under: 

Optimum pH Optimum Temperature 

Malt preparations 4.5 to 5.5 55 to 65X 

Pancreatic preparations 7 to 8 45 to 55°C 

Bacterial preparations 6.0 to 7.5 65 to 85°C 

These enzymes are largely used in the cotton textile industry for desizing. If the starch is not removed from the 
fabric, it would interfere with the efficiency of kiering operation and also produce degradation products of a 
reducing nature which would act detrimentally on coloured yam under treatment. 

Two methods of evaluating desizing efficiency of enzymes have been prescribed. 

The first method is suitable for determining the desizing efficiency as well as the lelative efficiency of different 
enzymes. It is simple in operation and quick in evaluation. This is mostly suitable for evaluation of different 
enzymes for their desizing efficiency under the practical working conditions in desizing of fabrics which arc 
normally adopted in textile industry. But it suffers from the defect that it is an indirect method and the test results 
have to be corrected for the hydrolyzed starch removed by rot steepmg and the unhydrolysed starch removed 
mechanically along with hydrolysed starch by the squeezing roller through which the cloth is passed. 

The second method determines only the relative efficiency of different enzymes. Further, it helps to give optimum 
working conditions of a particular enzyme to get the required results. In this method, the quantity of enzyme 
required to give definite flow time is determined. 
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1 SCOPE 

It prescribes two methods for evaluating the desizing 
efficiency and the relative efficiency of amylolytic 
enzymes. In the first method conditions stipulated are 
similar to actual working conditions in mills. In the 
second method the amount of enzyme required to give a 
definite flow time is determined. 

2 TERMINOLOGY 

2.0 For the purpose of this test method, the following 
definitions shall apply. 

2.1 Desizing Efficiency 

The desizing efficiency of an amylolytic enzyme is a 
measure of its effectiveness to hydrolyzc starch into 
products which are water soluble and as such 
mechanically removable from cloth. It is expressed in 
terms of percentage loss of starch (that is, starch 
hydrolyzed) from a fabric calculated on the total weight 
of starch in the fabric. 

2.2 Relative Efficiency 

The relative efficiency of enzyme is its desizing efficiency 
as compared with that of other enzymes. It is expressed 
in qualitative terms, such as 'more' and Mess' or 'higher' 
and Mower'. 

3 QUALITY OF REAGENTS 

Unless otherwise specified, pure chemicals shall 
be employed in the tests and distilled water 
[see IS 1070 : 1993 ' Reagent grade water (//j/r^rmv/ow)] 
shall be used where the use of water or distilled water as 
a reagent is intended. 

NOTl- — Ture chemicals' shall mean chemicals that do not contain 
impurities which atTect the experimental results 

4 FIRST METHOD 

4.1 Procedure 

4. 1 . 1 Pake about 5 g or more of good quality bleached 
long cloth free from residual sizing and finishing 
materials. Remove five threads from each side of the 
piece in order to avoid any loss of warp or weft threads 
in the subsequent processes. Dry the piece in a stoppered 
weighing bottle at 100 to 105X to constant weight and 
weigh it accurately. Starch the piece by passage through 



a 10± 1 percent (w/v) mucilage of good quality maize 
starch previously adjusted to pH between 6.5 and 
7.S. Squeeze the starched pieces through a pair of 
squeezing rollers set to about 100 percent squeeze. Dry 
the pieces first in hot air and then in the weighing bottle 
at 100 to 105°C to constant weight and weigh it 
accurately. 

4.1.2 Similarly treat three more pieces for the test. 

4.1.3 Calculate on oven-dry basis the starch present on 
each piece by the following formula: 



where 



d^W^-^W^ 



d == amount of starch in g, present on the piece; 
W^ = Weight, in g, on oven-dry basis, of the starched 

piece; and 
W^ = weight, in g, on oven-dry basis, of the 

unstarched piece. 

4.1.4 Dissolve 1 g of enzyme under test in sufficient 
amount of water and make the volume to 1 litre. 

4.1.5 Dissolve I g of sodium chloride in sufficient amount 
of water and make the volume to 1 litre. 

4.1.6 Take two beakers and add 80 ml of water in 
each. Add to each beaker required amounts of enzyme 
solution {see 4.1.4) and sodium chloride solution 
{see 4.1.5) so that the amount of enzyme and sodium 
chloride taken for the test shall be 0.02 percent of the 
amount of starch present on the piece under test. Add 
the necessary amount of water to make the matcrial- 
to-liquor ratio of I: 20. Treat two starched pieces 
{see 4.1.1) separately for five minutes one at 50''C and 
another at TO'^C with enzyme solutions. Pass the two 
pieces separately through the squeezing rollers without 
changing their settings and leave them in separate 
stopper bottles at 38 ± 2°C for 18 to 20 hours. Wash 
each of the two pieces 6 times giving two dips each 
time in 400 ml of fresh water at room temperature, 
passing the piece after every wash through the 
squeezing rollers set as previously. Dry the two pieces 
at 100 to lOSX to constant weight and weight them 
accurately. 

4.1.7 Calculate, one oven-dry basis, the percentage loss 
in weight of the pieces treated as in 4.1.6 by the formula 
given below: 



W,-W^ 



a = ■ 



100 
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where 

a = loss in weight, percent, of starch; 

W^ = oven-dry weight, in g, of the undesized starched 

piece; 
W^ = oven-dry weight, in g, of the desized starched 

piece; and 
d -amount of starch present on the piece 

{see 4.1.3). 

4.1.8 Similarly treat the other two pieces by substituting 
water in place of the diluted enzyme solution. 

NOTE — The matcrial-to-liquor ratio should be 1 : 20. 

4.1.9 Calculate on oven-dry basis, the percentage loss in 
weight of the pieces treated as in 4.1.8 by the following 
formula: 






where 



b = loss in weight, percent, of starch; 

W^ = Oven-dry weight, in g, of the untreated starched 

piece; 
W^ == Oven-dry weight, in g, of the treated starched 

piece; and 
d = amount of starch present on the piece 

(5c^e? 4.1.3). 

4.1.10 Calculate the desizing efficiency at :)0X and 
70°C separately by the formula given below: 



• E^a-h 



where 



E = desizing efficiency of the enzyme; 

a ^ loss in weight, percent, due to enzymic action 

(axv 4.1.7); and 
b == loss in weight, percent, due to blank 

(.vec 4.1.9). 

4.2 Repeat the test by substituting 0.05 and 0. 1 percent 
of enzyme or a lower concentration of enzyme as required 
in place of 0.02 percent of enzyme. 

NOXP __ xhe amount of sodium chloride taken for the test should 
be equal to the amount of the enzyme taken lor the test. 

4.3 Repeat the test as given in 4.1.1 to 4.2 for the 
remaining enzymes under test. 

NOTE — It is not necessary to repeat the blank for tests carried out 
on the same day for the same setting of squeezing rollers 



4.4 Compare the results (see 4.1.10, 4.2 and 4.3) to 
determine the relative efficiency of the enzymes under 
test bearing in mind that higher the desizing efficiency, 
more efficient is the corresponding enzyme. 

5 SECOND METHOD 

5.1 Apparatus 

5.1.1 Fluidity Tube 

With a short length of rubber tubing attached to the wider 
end of the tube {see Fig. 1) which is fitted vertically on 
a stand with a spring clamp. 

5.1.2 Stop-Watch 

To read correct to one-tenth of a second. 

5.1.3 Water-Bath 

5.2 Procedure 

5.2.1 To about 800 ml of vigorously boiling distilled 
water, add in a thin stream of a dispersion of 40 g of 
maize starch made in 150 ml of cold distilled water. 
Stir well, boil for 5 minutes, transfer to 1 -litre measuring 
cylinder and make up the volume with hot distilled water. 
Mix well and strain through a fine gauze (or mull cloth). 
Adjust the viscosity of the starch paste with small amount 
of distilled water so that 50 ml of starch paste when 
diluted to 100 ml with distilled water gives a flow time 
of about 80 ± 5 seconds at 50T. 

5.2.2 Weigh out accurately I gofthc enzyme and 1 gof 
sodium chloride, dissolve them in distilled water and 
make up the volume to 1 litre. 

5.2.3 Measure out 50 ml of the prepared starch paste 
(4 percent) in a 100 ml measuring cylinder, dilute to 
about 90 ml with distilled water, mix Well and ascertain 
the temperature to be below 50T (in case of testing 
pancreatic enzymes) or TO^'C (in case of bacterial 
enzymes). Adjust /?H to an optimum value recommended 
for the enzyme under test by adding small amount of 
sodium bicarbonate solution. Add 0.25 ml of the enzyme 
solution and make up to 100 ml. Mix well and transfer 
to a 250-ml beaker, and keep in a water-bath maintained 
at 50 ± 2T (or 70 ± 2T as the case may be). Note the 
time when enzyme is added. At the end of 15 minutes 
during which time the temperature is carefully 
maintained, suck into the fluidity tube sufficient amount 
of liquefied starch-enzyme paste and determine the 
outflow time of the solution from the top mark to the 
bottom mark of the fluidity tube. 
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5.2.4 Repeat the procedure given as in 5.2.3 with 
0.5,0.75, 1.0,2,3,4, 5 and 10 ml ofthe enzyme solutions 
and record the corresponding out-flow times. 

5.2.5 Plot a graph showing the flow time against the 
corresponding concentration of enzyme used for test. 

5.3 Repeat the test given in 5.2.1 to 5.2.4 with the other 
enzymes and similarly draw the graphs (as in 5.2.5) for 
each ofthe other enzymes under test on the same graph 
paper. 

5.4 From the graphs obtained in 5.2.5 and 5.3, determine 
the amount of each enzyme under test required for 
liquefying the starch to the specific arbitrary flow time, 
say, between 30 to 40 seconds for the particular fluidity 
tube. Take four readings on the graph near the arbitrary 
flow time and detentiine the mean of these readings. 

5.5 Compare the results (see 5.4) to determine the 
relative desizing efficiency of the enzyme under test 
bearing in mind that higher the amount of enzyme 
required lesser is the desizing efficiency. 
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A = Fluidity tube 
B - Top mark 
C = Bottom mark 
D = Capillary ofthe 

fluidity tube 
E = Capillary tube 



Fig. 1 FLUiDrrv Tube Assembly 
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iPinm Allowed r Three flours Maximunt Marks : 200 

If (d) A voltage source with waveform as shown in 
Fig. l(o) is connected across a 30 mF cafiacitor 
at tin^ t ^ 0. Find the values of the current in 
the caftadtor at t » 0.6 ms and t « 2.5 ms. Also 
calculate the total energy delivered by the 
source till ( - 7.0 ms. The capacitor has no 
charge prior to {="0. (JS) 

<b) Find the eletttriofleld vector £fbr an isotropic dielectric material when the displacement 
vector 

i>»I)^ i^ -f I)^i^'fJ5^^« 6.0 (i^4t^2gpC/m* and ^is related to I) as 




t(ms) 



l^'] 




'4 2 2* 


M 


^, 


«eo 


2 4 3 


s. 


kJ 




2 2 4 


M 



(c) 



following usual notations. 
Calculate the frequency at which the 
circuit of Fig. 1(c) will be in resonance. 
Will this frequency change if the 
positions of the inductor and capacitor 
are interchanged ? (8) 

(d) Find the current i in the circuit of Fig. l{d) using ckiperposition theorem. 

I 




(8) 




Fig. 1(d) 

(e) Given an electric field 30 8in(10^^( ^ 15^ v/m« find the conduction and displacement 
current densities ^ a material with a ^ 4.0 S/kn, e - c^ and || - li^. Also determine the 
frequency (in Hz) at which the two densities will become eqfal in magnitude. (8) 

(fi Determine the gr^ velocity of a 12 GHz signal propagati|ig in the TM^ ^ mode m a 
rectangular wavefuide of 4.0 cm x 2.0 cm cross section. ] (8) 

(g) A galvanometer recorder with a 100 Q coil resistance is connected to a transducer. The 

transducer acts as a voltage source in series with a 260 Qtesistanoe. The recorder 

rei^nse to a step input t0lhe transducer is thit (si a sedlnd order system with a 

^ d|$iij|^ing facfter ofHQt.3i Find the ipsistaxioe that MKmld bei|>ut m parallel with the 

transducer so that the damping hcinfv increases to 0.7. (8) 

(h) T le exaction to a two-terminal network is4 4;6sine>l^]^cos2ce( volt, while the 
reS|)onse current et|uals 0.3 cob 2(i» ( ^i}.l co6 (2b t - 46^ A Find the average power 
supplied by the excitation souresi: ^ (8) 



